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FOR SLITTING STRIP UP TO 10 GAUGE 
THICK AND AT SPEEDS UP TO 600 
FEET PER MINUTE. 


36° WIDE PULL THROUGH SLITTING LINE 





IN A NUTSHELL 
if it’s difficult to on 


even harder tO  grmmmnnesme 
produce, then { 


there’s a hard core of specialists at 
Camelinat with unequalled experience 
in the design and production of 
complete units in sheet metal 
fabrication and Assembly. 


Specialists in design and complete 
unit production. 


E. CAMELINAT & CO. LTD., 
CARVER STREET, BIRMINGHAM, 1 
Phone: eer 6755 (5 lines) 


rams: Camelinat, B'ham 
Member of the Owen Orgenisation 
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SHELL-MEX AND B.P. GASES 


carry weight in industry 


| il \\ —- | 
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roducina mej! atmos ering 





erators PD 
carburizing 
Limited. 


Birlec Gen 
for gas 
Company 


Propane and Butane are now 
available to industry from the 
great British refineries of the 
Shell, Eagle and BP Groups. 
They are petroleum gases 
delivered and stored as liquids 
under moderate pressure. 
Propane supplied by Shell-Mex 
and B.P. Gases Limited provides 
industry not only with a high 
calorific value fuel gas 
(approximately 2,500 B.t.u./cubic 
foot) but also with 

an excellent medium for the 
production of special furnace 
atmospheres. 

It is widely used for gas 
carburizing, carbonitriding and 
bright annealing of ferrous 

and non-ferrous metals. 
‘Bottogas’ Butane is used as 
a fuel for fork iift trucks and 
for many other specialised 
applications. 


SHELL-MEX AND B.P. GASES LIMITED 


CECIL CHAMBERS - 76-86 STRAND - LONDON WC2 Telephone TEMple Bar 1234 
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wey BILLET RE-HEATING 





S. & A. experience, supported by the most up-to-date American practice in the design 
and manufacture of furnaces of all kinds, is typified by those designed for the production of 
copper tubes. 


The illustrations shew (1) an automatically controlled Rotating Hearth furnace with fully 
automatic hydraulically operated charging and discharging equipment and (2) an automatically 
controlled Roller Hearth tube annealing furnace, in which the atmosphere is maintained by ai 
inert gas screen. 





ANNEALING 


Ilustration by courtesy of 
Wednesbury Tube Co. Ltd. 
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“‘uma boa 


(a drop of good stuff) 
in Portugal too 
A DROP OF GOOD STUFF 


means SKLENAR melted 


Whether it’s Port or phosphor bronze, 
the Portuguese are connoisseurs of 
‘a drop of good stuff’. When it comes 
to metal processing, they and foundrymen 
the world over rely on SKLENAR furnaces 
for better melting. They give :- 
Higher output for less fuel — 
minimum metal loss—no costly 
crucibles needed —complete control 
of furnace atmosphere—easy access for 
skimming, alloying and refining—low 
heat-radiation ensures comfortable working 
conditions— adaptable for a wide range 
of ferrous and non-ferrous metals 
without fear of contamination— 
quantities from a few pounds to several 
tons—oil, gas or coke fired. 
50% higher output with REVERBALE 
melting and holding furnaces for the 
aluminium diecaster. 


Send for full details of these and 
the range of SKLENAR furnaces.* Prove 
their efficiency too, with 14 DAYS 
FREE TRIAL IN YOUR FOUNDRY. 


* also the NEW SKLENAR 
TAPPING VALVE for continuous 
or intermittent ‘tapping off’ of 
non-ferrous metals up to 850°C. 


SKLENAR b[reanacesir 


385 NEWPORT RD CARDIFF - CARDIFF 45645 (PRIVATE EXCHANGE) GRAMS: SKLENAR CARDIFF 45645 
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For the new Sunbeam..... 
..a Strebor quality 
die casting 


* Another job successfully 
carried out by Strebor. 


ZINC BASE, ALUMINIUM, MAGNESIUM 
FULL DESIGN AND TOOLMAKING 
FACILITIES AVAILABLE 














Illustrated here is the 
Sunbeam rocker cover—a_ large 
casting typical of the varied work 
done by Strebor. Cheaper, better 
mass production of components 
enables Strebor to compete in the 
manufacture of castings in light 


alloys for many industries. 

















Phone: RADcliffe 2661 
(3 lines) 


Telex No. 66-305 


STREBOR DIE-CASTING CO. LTD., WINDLEY WORKS, RADCLIFFE, LANCS. 


ST13 
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Most unusual...ha, ha, ha! 


Frankly, the purpose of this advertisement is to bring to your notice 
that our prices for non-ferrous ingots of the highest quality 
may well be a good deal cheaper than those you are already paying — 
and our deliveries are exceptionally good, too. Then why the chap with the 
camouflaged neck? Well, we rather thought that at first sight 
you might be more interested in him than in us. But now we have come this far 
together, may we send you particulars of our production facilities 


and details of our very keen prices? 


"“PZAL 


Write or telephone now to 2: Fa] 
METALS LTD 





PLATT METALS LIMITED + ENFIELD - MIDDLESEX + HOWARD 3351* 
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By the Highest Standards 


Performance at the upper levels of many human pursuits calls for exceptional 
qualities of mind and body. In evaluating these feats, the judgment should be on a 
similar plane—exacting—discriminating— entirely objective — conforming to the 
highest standards with no compromise. 

Without integrity a standard is valueless, for then there is no dependability to inspire 
confidence in its use. This is valid, not only for abstract but also for material standards, 
and the high reputation enjoyed by the British Standards Institution has been built 
on firm, authoritative specifications commanding general respect. 

Selection of a proprietary product as the basis for a British Standard is a 
noteworthy distinction which was granted to MAZAK when its production 
specification was accepted for B.S. 1004. (Zinc Alloys for Die Casting). 


The Standard by which others are judged 





ote. b ‘ ae we 4 we. rf 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON W.1. 
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Mechanical Engineering Research 


URTHER developments in the work of the National Engineering Laboratory 
F at East Kilbride are given in the recently published Annual Report of 

the Mechanical Engineering Research Board. An extensive programme 
of basic and applied research complementary to that carried out in industry, in 
universities, and in other research organizations, has been continued. Since the 
results of research work are of no value until they are applied by industry, steps 
are taken to publish them as soon as possible, and short summaries are being 
distributed to interested organizations. In addition to the basic and applied 
research, some tests and special investigations are undertaken for industrial firms, 
on payment. 

Of particular interest to metallurgists is the work in hand on the extrusion of 
aluminium. It is well known that when extruding aluminium alloys, the product 
will have poor mechanical properties and its surface may be cracked (“hot 
shortness”) if the temperature becomes too high. With the high-strength 
aluminium alloy D.T.D.363, “hot shortness” occurs when the temperature 
reaches about 480°C. This temperature may be reached under various combina- 
tions of initial billet temperature, extrusion ratio and ram speeds. In industry 
this alloy is usually extruded at an initial billet temperature of 400°C.; with this 
initial temperature, ram speeds must be kept low to prevent the onset of “hot 
shortness”. The effect of extrusion conditions on the hardness, tensile strength 
and diameter of the product has also been studied, and with 99-5 per cent pure 
aluminium, higher and more uniform strength was obtained at slower ram speeds. 
At a ram speed of 30in/min. and an extrusion ratio of 50, both hardness and 
tensile strength decreased towards the discard end of the rod. 

To find out more about the conditions under which fatigue cracks grow and 
the relative resistance of various materials, direct-stress fatigue tests have been 
carried out on a number of engineering sheet materials. The tests have shown 
that the speed of growth of cracks in sheet materials may be discontinuous, 
especially at low values of applied stress. For similar applied loads, cracks grew 
much more quickly in aluminium alloys than in mild steel. Investigations on 
the reduction in fatigue strength due to fretting under various conditions have 
shown that the susceptibility to fretting fatigue of high-strength titanium alloys 
appeared to be between that of mild steel and aluminium alloys. Unlubricated 
anodized surfaces on aluminium alloy specimens produced no improvement in 
fatigue strength compared with untreated surfaces. 

As long as fracture does not take place, a limited amount of creep deformation 
may be tolerated in pressure vessels. In order, therefore, to design them 
economically it is necessary to know how the creep strain in the region approaching 
fracture is related to the applied stress at a given temperature. It has been found 
experimentally that the criterion of fracture depends on the way cracks form and 
grow in the material. In copper at 250°C., and a molybdenum steel at 550°C., 
for example, cracks form in the early stages of creep and grow relatively slowly 
during tertiary creep to cause eventual fracture—with these materials the criterion 
for fracture is the maximum principal stress. On the other hand, in thin-walled 
tubular specimens of aluminium alloy B.S.2L42 at 200°C., cracking does not 
occur until immediately before the final fracture—here the stress criterion 
for fracture is the octahedral stress. Complex-stress creep tests are also being 
carried out on magnesium to determine the stress criterion for creep fracture 
for a material which fractures before the usual tertiary-creep stage is reached. 
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Out of the 
MELTING POT 


Unsettled EVELOPMENTS in the tech- 
D niques of electron microscopy or 

fieid emission microscopy will, no 
doubt, sooner or later enable the direct observation of the 
growth of a crack in a heated specimen under load. It 
should then also be possible to determine the exact 
mechanism by which a crack, i.e. an empty space, is 
gradually formed where previously there was “solid” 
metal. For the time being, however, it is only possible 
to make intelligent guesses and then try and obtain experi- 
mental evidence that will decide which guess is the correct 
one. At present there are two such “guesses”. According 
to one, the empty space that constitutes the crack is formed by 
the coming together of bits of empty space already present 
in the metal or, in more technical terms, the growth of the 
crack is supposed to be due to the diffusion of vacant 
lattice sites to the tip of the crack. The other guess 
envisages the growth of the crack as being the result of the 
removal of metal from the tip of the crack by sublimation 
of the metal brought about by the temperature and high 
stress conditions existing at the tip. A final decision 
between the two mechanisms has still not been reached 
because of uncertainties connected with the interpretation 
of experimental results. Empirical exponential expressions 
for the life (time to fracture) of a loaded test piece include 
an “energy of activation” term which has been determined 
and, depending on the expression used, shown to be sub- 
stantially equal to the energy of activation of self-diffusion 
(which would support the vacancy diffusion mechanism 
of crack formation) or to the larger energy of sublimation 
(which would support the other theory). Further evidence 
seems to complicate matters still further. Thus, in the 
case of silver, alloying with aluminium has been found, as 
expected, to reduce the energy of activation of self- 
diffusion, whereas the energies of activation of fracture and 
sublimation remained unaffected, which again suggests a 
link between the two latter phenomena. On the other 
hand, tests on specimens of alpha and gamma iron showed 
that the difference between their respective values of the 
energy of activation of fracture correlated with the 
difference between the energies of activation of self- 
diffusion of the two phases rather than with the difference 
between their energies of activation of sublimation. This 
again supports the vacancy-diffusion mechanism of frac- 
ture, in which connection it has been suggested that the 
effect of alloying in the case of silver, as referred to above, 
may be open to an alternative explanation. 


IGHTING a rearguard battle is 
never very profitable. That is 
what protagonists of the need for 

a wider, or possibly even a universal, study of what are 

known as the humanities:are finding out these days. With 

the last bastions of compulsion in the matter of a know- 
ledge of Latin, that sine qua non of a humanistic education, 

about to fall, the battle is indeed about to become a 

running rearguard fight, the outcome of which can hardly 

be in doubt. It is, of course, well known where the blame 
for these disastrous developments is to be placed. There 
are, to begin with, the increasing demands of science and 


Compromised 


technology for more students, for more time to absorb the 
growing bulk of the knowledge that has to be studied, and 
for more specialization. With the outstanding, generally 
recognized successes standing to the credit of science and 
technology, the response to the above demands cannot but 
be a foregone conclusion. By comparison, the evidence 
adduced in support of the claims made on behalf of the 
humanities is much less convincing. Nothing succeeds 
like success, but, unfortunately, all the successes to which 
the himanities can point seem to lie in the rapidly receding 
past. Anticipating the findings of an eventual post mortem, 
the causes of the decline are, however, not all to be sought 
and found in the successful rise of the adversary. It is 
not difficult to see that the lack of the success which they 
undoubtedly could still have is due to the failure of the 
humanities, and of those who have received a humanistic 
education, to remain completely true to themselves and to 
their principles. There have been deviations, adaptations 
and compromises. There has been far too much copying 
of the methods of the adversary. There has even been 
specialization, with the result that even in such typical 
fields as politics, where the bumanities might have been 
expected to have retained the most relevance, develop- 
ments are becoming generally as incomprehensible as those 
in the province of the atomic physicists, and the recent 
discussions on the squaring of round tables just as far- 
fetched as the wave theory of the electron. The only 
difference is that the latter may provide the basis for the 
successful design of a TV set or other piece of electronic 
equipment, while the successful squaring of a table may 
yet fail to help the conference “round” it to achieve 
anything. 


Fusible CURIOUS application _ recently 
Protection A suggested for those curious com- 

positions, the fusible alloys, is a 
key package. As one would never guess, but as the patent 
claim puts it, the package for keys and the like articles 
comprises an ingot of an opaque metallic material having 
a melting point below the temperature of boiling water 
and a specific gravity greater than that of water, whereby 
the said package may be removed from the article by 
being immersed in water at substantially boiling tempera- 
ture, and the material will precipitate to the bottom of the 
water container. To explain. The “package” takes the 
form of a suitably shaped “ingot” or lump of fusible alloy, 
such as Woods Metal, which is cast round the key by the 
manufacturer. In the process of casting the alloy round 
the key, the conventional hole in the key is preferably left 
exposed, a wire ring being inserted in it. The user of the 
key can then hold the key by this ring and immerse it in 
boiling water in order to remove the “package” in the 
manner described above. The purpose of packaging keys 
in this way is to prevent the possibility of their being 
examined and, worse still, copied, by ill intentioned persons 
between the time the keys leave the manufacturer and the 
time they reach the hands of the purchaser and ultimate 


user, an important considera- 

tion, it would appear, in the > 
case of master and similar key 

keys. 
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PLANT FOR 


PRODUCTION 


OF TITANIUM, 


ZIRCONIUM, 


427 


BERYLLIUM 


Fabricating “New Metals” 


zirconium and beryllium, brought 
about in response to the urgent 
demands of the aircraft and nuclear 
engineering industries for metals with 
new and ever more exacting require- 
ments, has presented the metallurgist 
with formidable production problems. 
The latest achievement is the com- 
missioning by Imperial Chemical 
Industries Ltd., Metals Division, 
Witton, of the first wrought beryllium 
plant in Europe. The Division’s 
research department is carrying out an 
extensive programme of research with 
these metals and with others still newer 
—in particular, hafnium, niobium and 
vanadium. Altogether, more than 600 
people are engaged full-time on 
developing or producing new metals. 
Britain’s first titanium melting plant 
was commissioned at Witton in 1955. 
It drew its raw material from I.C.I.’s 
General Chemicals Division, who had 
developed a new process, the “sodium 
route”, for extracting titanium. Since 
then, the pace of development at 
Witton has been spectacular. The 
latest giant furnaces can make ingots 
of up to 4,200 lb., compared with the 
original ingots of only 400 lb. The new 
plant has a capacity of 2,000 tons a 
year. Most of the titanium produced 
there goes to the aircraft industry. 


R “aco development of titanium, 


Loading a 2,100 Ib. titanium consumable electrode into crucible prior 


to melting 


The plant at Witton to make zir- 
conium, used in nuclear power stations, 
came into production in 1958. Although 
zirconium is basically as difficult to 
produce as titanium, it was launched 
with far fewer teething troubles 
because of experience already gained 
with vacuum melting _ techniques. 
Today, the Witton plant normally pro- 
duces ingots weighing half a ton but, 
when required, ingots weighing as 
much as three tons can be produced. 

The beryllium plant has just been 
commissioned. It exists to supply the 
needs of the United Kingdom Atomic 
Energy Authority who will use beryl- 
lium for fuel cans in their experimental 
Advanced Gas-cooled Reactor pro- 
gramme. 

Beryllium has many useful proper- 
ties. From a nuclear viewpoint, the 
most important are high strength at 
elevated temperatures, good corrosion 
resistance to carbon dioxide and a very 
low neutron absorption cross-section, 
less than half that of magnesium, the 
most effective ncutron-transmitter in 
common use. In addition, it has a very 
low density, a high elastic modulus and 
good thermal conductivity. 

On the debit side of the account, it 
has poor ductility which at the moment 
can only be improved by employing 
powder metallurgy techniques during 


early stages of processing. This com- 
plicates production both directly and 
indirectly, because powdered beryllium 
can affect the lungs if inhaled in exces- 
sive amounts, and special precautions 
must be taken to ensure that personnel 
are not exposed to this risk. The 
problem is essentially one of dust 
control. The safe level of atmospheric 
contamination adopted for the Witton 
plant, determined as a result of more 
than ten years’ experience in U.S. and 
U.K.A.E.A, plants, is two micrograms 
per cubic metre. No case of beryllium 
poisoning has ever been reported in 
personnel working within these limits. 
The level of contamination permitted in 
air extracted from the plant—0-01 
micrograms per cubic metre—is many 
times less than the amount present in 
any domestic chimney. 

Beryl, the principal source of beryl- 
lium, is an aluminium beryllium silicate 
generally yielding about 34 per cent 
beryllium. No economic concentra- 
tion process has yet been developed 
and the beryl crystals are sorted by 
hand. 

Metallic beryllium is separated by a 
three-stage extraction process. The 
ore is converted into a chemical com- 
pound, beryllium hydroxide, and this 
in turn into beryllium fluoride or beryl- 
lium chloride. Pure metal is extracted 


Forging a titanium rolling slab on a 1,500 ton press, using mechanical 
handling and manipulation techniques 





Left: Light surface 
machining ‘of forged 
titanium bars prior to 
rolling into rod 


Centre : Beryllium 
powder, produced by 
rede ing the cast 
ingot, is consolidated 
in a sintering furnace 
prior to extrusion 


Bottom : High purity 
of both raw material 
and metal is ensured 
during processing by 
frequent analysis and 
radiography in the 
control laboratory 
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either by reacting the fluoride with 
magnesium, which produces ‘pebbles’, 
or by electrolysis of a mixture of beryl- 
lium and sodium chloride, which yields 
‘flake’. 

The LCI. plant uses as its raw 
material imported flake and pebble 
beryllium. 

The L.C.I. beryllium plant is the first 
in Europe to be designed for processing 
large quantities of beryllium from raw 
materiai to wrought product. It will 
operate as a research production unit 
with an initial output of about seven 
tons a year. 

The plant incorporates all the 
recommendations on the safe process- 
ing of beryllium based on U.K.A.E.A. 
and U.S. experience. It is a single- 
storey building, broadly divided into 
contact areas, where beryllium is 
handled, and non-contact areas free 
from beryllium. 

The production area, laboratories 
and ventilation bay, all contact areas, 
are designed to simplify dust control. 
There are no windows and the in- 
coming air, filtered and heated, is 
changed every 3 min. and extracted 
through machine enclosures, glove 
boxes and special ducts. About 200 tons 
of air are moved every hour and passed 
through absolute filters before being 
discharged from the 150 ft. chimney. 
Sealing compound is used between all 
wall and ceiling joints and a negative 
pressure is created inside the building 
by the ventilation system. This en- 
sures that all contact air follows the 
prescribed route through the exhaust 
filters, keeping adjacent areas free 
from possible contamination. Flat 
ledges are kept to a minimum and, to 
facilitate cleaning, floors are curved to 
the walls and all surfaces are smooth 
and painted. 

Plant rooms housing electrical and 
other ancillary production equipment, 
as well as stores, despatch areas, 
changing rooms, loft and mess-room, 
are all non-contact areas. The build- 
ing is normally entered through the 
amenities area, which comprises recep- 
tion, changing rooms, clothing store 
and toilet facilities. Personnel are sup- 
plied with a complete set of clean 
clothing at the beginning of each shift 
and shower on leaving the contact 
area, 

Unlike most finely divided metallic 
powders, beryllium is not pyrophoric. 
Since, however, a fire in the plant 
might cause interference with dust 
control routines, constructional 
material and finishes throughout have 
been selected to reduce fire risk to a 
minimum. The use of wood has been 
completely avoided; all doors, door 
trames, caairs, tables, etc., are made 0: 
steel—a safeguard only possible where 
a plant has been designed from the 
drawing board with this object in mind. 

In addition to all these precautions, 
air samples (amounting to some 3,000 
a week) are taken at regular intervals 
both inside and outside the plant. These 
samples are analysed to ensure that the 
strictest standards of purity are main- 
tained, and that there is no possible 
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hazard to plant operators or to the 
general population. 

Two factors complicate the consoli- 
dation of beryllium flake. First, 
properties of the wrought metal are 
adversely affected by impurities present 
in the raw material, so that refining in 
a vacuum induction melting furnace is 
an essential preliminary. 

Second, even vacuum-cast beryllium 
has a very large grain size and is 
extremely brittle. To produce metal 
with superior mechanical properties, 
particularly in regard to ductility, 
powder metallurgy techniques must be 
employed. For this reason, the cast 
ingot is machined to swarf, which 
in turn is ground to fine powder 
(—200 mesh) 

The powder is then packed into 
graphite moulds and sintered at high 
temperature under vacuum. Solid 
compacts produced in this way are 
either machined to finished size or 
prepared for further processing. 

Rod and tubes are produced by 
extrusion, particular care being taken 
to avoid seizing in the dies. This is 
achieved by silver plating the extrusion 
slug or enclosing it in a protective mild 
steel sheath 

Careful design of equipment handling 
powdered beryllium ensures that air 
contamination is kept within the pre- 
scribed limit. Suction pipes working 
with a velocity of 10,000 ft/min. are 
provided immediately adjacent to cut- 
ting tools or other points of dust 


generation, and all machining opera- 


tions are performed inside glove boxes 
from which air is automatically with- 
drawn. Special protective clothing and 
face masks are used during commis- 
sioning and for certain maintenance 
operations, but they will not normally 
be necessary for routine processes. 

Just as contact between personnel 
and powdered beryllium must - be 
avoided as a safeguard to human 
health, so contact between the metal 
and contaminating elements must be 
avoided to safeguard the quality of the 
metal. The finished product must 
conform to a most exacting specifica- 
tion, limiting contamination by certain 
elements to a fraction of a part per 
million. In these circumstances, the 
composition of lubricants and cleaning 
materials, of the detergents used to 
launder clothing and even of the soap 
used by employees, may be critical. 


Research Department 


The Research Department at Witton, 
employing some 300 people, is a cen- 
tralized organization serving all the 
factories of I.C.I. Metals Division. It 
has a two-fold function which may be 
broadly class fied as support for pro- 
duction depariments and longer-term 
research. 

So far as established products are 
concerned, its objective is to maintain 
or improve quality and to increase the 
efficiency of manufacturing processes. 
Alongside this, the department works 
to establish new evidence and data on 
the behaviour of metals and alloys, 


Ingots of beryllium are reduced to chips on this swarfing lathe 


including those not yet harnessed to 
commercial production. 

Although the department has been 
concerned for many years with research 
into new alloys, it has only recently set 
up a New Metals Section, the nucleus 
of which was established for pioneer 
work on titanium and = zirconium. 
Today, the Section is much concerned 
with metals likely to play an important 
part in nuclear engineering. 

The evaluation procedure to which 
new metals are subjected is prolonged 
and comprehensive. However dazzling 
its natural properties, a metal is useless 
as a structural material unless it can 
be consolidated into ingots, processed 
into wrought forms such as sheet, rod 
and tube, and finally machined or 
otherwise fabricated into the shape 
required. 

Evaluation is carried out initially on 
very small buttons, weighing perhaps 
as little as half an ounce, produced in 
special miniature furnaces. Some 
metals (e.g. titanium and niobium) will 
only develop homogeneous structures 
if heated over very long periods— 
weeks or even months. At the other 
extreme, they may undergo undesirable 
structural changes if allowed to cool 
naturally, so special treatment in 
vacuum quenching furnaces may be 
needed before the specimen is ready 
for microscopic examination. 

When results are satisfactory, pro- 
gressively larger melts are processed in 
various types of vacuum furnace. The 
Arc Melting Laboratory has facilities 
for producing buttons weighing up to 
100 gm. and ingots weighing from 5 lb. 
to 300 lb. At every stage, the con- 
solidated metal is subjected to exhaus- 
tive chemical, physical and mechanical 
testing, its deformation characteristics 
are studied so that suitable rolling, 
extrusion and drawing techniques can 
be established, and close attention is 


paid to any problems relating to 
machining and jointing the wrought 
product. 

Typical of the metals now under- 
going evaluation are three of particular 
interest to the nuclear engineer: 

Hafnium. Hafnium, which always 
occurs in association with zirconium, 
has many of the characteristics of its 
sister-metal, including good mechanical 
strength and _ corrosion _ resistance. 
Unlike zirconium, however, it very 
readily absorbs neutrons. 

This feature, which makes it unsuit- 
able as a fuel sheathing material, can 
be turned to good account in applica- 
tions where a high rate of neutron 
absorption is an advantage, notably in 
the construction of control rods for 
pressurized water-cooled ___ reactors. 
Supplies of raw hafnium of suitable 
quality are restricted, but good pro- 
gress has already been made in the 
development of arc melting and fabrica- 
tion techniques. 

Niobium and Vanadium. These 
metals have useful properties, notably 
excellent ductility, and are interesting 
to the nuclear engineer because of 
their compatibility with uranium and 
with liquid metals. For this reason, 
they are already being used experi- 
mentally as sheathing materials in the 
liquid-metal cooled fast reactor at 
Dounreay. 

Outside the nuclear field, niobium 
alloys have considerable possibilities 
for aircraft gas turbine blades. It is 
reported that in the U.S. niobium 
alloys with excellent oxidation resis- 
tance up to 1,230°C. have been 
developed and forged niobium alloy 
blades are being used in a development 
engine. 

Simple wrought forms such as rod, 
sheet and tubes are now being made 
in the Research Department from arc- 
melted material. 
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Beryllium Fabrication 


ERYLLIUM has the lowest 
B thermal neutron absorption cross- 

section of all metals, being about 
one-sixth that of magnesium, its 
nearest rival. For this reason, it is of 
great interest as a fuel canning material 
in nuclear reactors. Its poor ductility 
has up till now restricted its applica- 
tion. This problem, the low ductility 
of beryllium, was discussed in a recent 
article (METAL INDUSTRY, 23 October 
1959, page 244) which indicated the 
way in which special fabrication tech- 
niques can yield material exhibiting 
markedly better ductility in certain 
directions. In this article it is pro- 
posed to discuss the fabrication of 
beryllium, indicating the advantages 
and disadvantages of the various 
techniques. 


Extraction 


Beryllium aluminium silicate (beryl) 
is the only commercial source of the 
metal. The first stage in the produc- 
tion of pure metal from beryl is the 
preparation of beryllium hydroxide 
which may be ignited at about 750°C 
and converted to beryllium oxide. The 
oxide may then be either converted to 
beryllium fluoride and _ thermally 
reduced using magnesium, to give 
“pebbles” of metal (as, for example, in 
Brush Beryllium Co. production), or 
chlorinated in the presence of carbon 
and electrolytically reduced to give 
“flake” (as with Péchiney Co., of 
France, for example). 

For the as-reduced metal the oxygen 
content of both types of metal is 
similar, at about 0-05 rer cent. Powder 
from both sources has higher oxygen 
contents of the order of 1 per cent (wt.) 
depending on particle size. Electro- 
lytic flake beryllium is markedly freer 
from metallic impurities (aluminium, 
iron, nickel, magnesium) than mag- 
nesium-reduced metal. On the other 
hand, the chloride content of the 
former is high, although it may be 
reduced by leaching or vacuum 
melting. 


Melting and Casting 


Several attempts have been made to 
develop satisfactory melting and cast- 
ing techniques for beryllium. The 
reactivity of the metal and its toxicity 
have led to the use of closed chambers, 
and vacuum melting enables the reduc- 
tion of volatile impurity contents. 
Graphite reacts with beryllium to form 
carbide and is not suitable as a crucible 
material. The solubility of oxygen in 
beryllium is small and beryllia is the 
most suitable crucible material for 
melting beryllium. In fact, repeated 
vacuum melting in beryllia crucibles 
has been reported to reduce the oxygen 
content of contaminated scrap to 


0-2 per cent, the normal ingot analysis. 
The main difficulty in ingot production 
is the elimination of unsoundness. 
Liquid beryllium has a high surface 
tension and low fluidity, in conse- 
quence high cooling rates cause radial 
inter-columnar cracks and secondary 
piping. The use of slow cooling rates 
accentuates the grain coarseness which 
is a characteristic of cast beryllium. 
While reasonably consistent billet 
quality can be obtained using inter- 
mediate cooling rates, no answer has 
been found to the axial hair line 
cracking extending from the pipe in 
billets greater than 8in. in diameter. 
The cast metal is quite brittle and 
shows virtually no elongation in tension 
at room temperature. Alloying addi- 
tions have been used in attempts to 
de-oxidize the beryllium completely or 
to grain refine it, but without success. 
At present, vacuum melting and ingot 
casting are used mainly as interim 
purification stages; although there is a 
considerable incentive to develop satis- 
factory casting techniques, as this route 
is much less expensive than the powder 
metallurgical techniques which are the 
only alternative. Induction heating has 
normally been employed and the use 
of arc-melting techniques seems to 
have received but little attention in the 
past and might repay investigation. 
The high cooling rates may lead to a 
fine grain size and by adopting a 
consumable electrode technique, an 
adequate supply of liquid beryllium 
might be available to counteract piping 
and cracking. 


Powder Metallurgy 


The aim of powder metallurgical 
techniques is to obtain consolidated 
beryllium with a fine grain size. Ingot 
beryllium is machined to swarf and 
milled in nitrogen to give —200 mesh 
powder. In spite of the use of a 
protective atmosphere an increase in 
oxygen content occurs. The powder 
may be compacted by cold pressing 
and sintering, by warm pressing, by 
hot pressing or by pressureless sinter- 
ing. The high pressures, high tempera- 
tures and abrasive characteristics of 
beryllium impose severe demands on 
die materials and except for experi- 
mental work, “commercial” production 
is largely confined to vacuum hot 
pressing at 1,100°C. for about 24 hr. 
using pressures of less than 250 Ib/in* 
and to pressureless sintering at about 
1,200°C. The pressureless sintering 
route developed by A.W.R.E. is claimed 
to be quicker than vacuum hot pressing. 
Furthermore, it does not require a 
press, and as with hot pressings, can 
be used to produce a wide variety of 
shapes. Its disadvantages are the need 
for powder of a critical particle size 


distribution and less control of sintered 
dimensions. 


Mechanical Working 


Early attempts at forging beryllium, 
aimed at reducing the grain size of cast 
billets, failed because the material 
cracked. Extruded cast material can 
be die forged or hot coined as can cold 
pressed and sintered, hot pressed and 
rolled, and extruded and_ rolled 
material. Steel jacketing is employed 
to give lateral support to reduce 
edge cracking. Temperatures of 
450°-1,200°C. are used and pressure is 
applied slowly over a period of about 
30 sec. Dies used to shape steel and 
aluminium can be used to shape 
beryllium provided the shape is such 
that most of the metal is under com- 
pression while it is filling the die. 

Severe die-galling was a problem in 
early work on extrusion of beryllium. 
Although the use of refractory alloy 
dies reduced the problem, this feature, 
together with the need to protect the 
beryllium against oxidation and the 
toxicity hazard have led to the adop- 
tion of mild steel cladding for hot 
extrusion at around 1,000°-1,100°C. 
This method may also be employed 
witn cold compacted powder pressed 
in steel cans under pressures of 
5 to 10 tons/in? thereby eliminating 
the need for an initial densification 
stage. The cold compacting leads to 
higher final densities and reduces 
buckling of the container walls during 
extrusion. The success of this tech- 
nique is attributed to the fact the 
beryllium has similar extrusion charac- 
teristics to mild steel. 

An alternative method, suitable for 
intermediate temperatures in which the 
beryllium is silver-plated, is described 
in the article on page 427. 

Bare extrusion is possible using 
heated dies and containers at tempera- 
tures of 400°-450°C., coinciding with 
the ductility peak for beryllium. Tool 
pressures severely limit the extrusion 
ratios which can be achieved. These 
factors tend to limit the usefulness of 
the method to production of finished 
shapes from stock produced in some 
other way, e.g., hot extrusion. 

Beryllium may be _ rolled at 
800°-1,100°C. in mild steel cladding. 
Total reductions of 95 per cent are 
possible using reductions of 5 per cent 
to 20 per cent per pass. Surface finish 
can be improved by incorporating 
finishing passes at 350°-400°C. which 
also reduce the sticking of the mild 
steel jacket to the beryllium. Cross- 
rolling of extruded flats leads to 
so-called “two-way ductile sheet”, i.e., 
sheet having good ductility in the 


(Continued on page 434) 
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NON-CONSUMABLE 


Welding Aluminium and Its Alloys 


I1I—Tungsten Arc Process 


equipment and torches used for 

aluminium welding are generally 
similar to those used for other metals, 
but, specifically for aluminium and its 
alloys, the gas must be of $9-8 per cent 
minimum purity ordered as “welding 
quality”, and water-cooled 600 amp. 
torches are now used for aluminium 
2 in. or more thick. 

Although carbon electrodes have 
been successfully used for argon-arc 
welding, the only material used for this 
purpose today is tungsten. Thoriated 
tungsten and zirconiated tungsten have 
been used but not generally for the 
welding of aluminium. 

For welding joints without filler 
material the component parts of the 
weld assembly must be jigged to ensure 
close contact, the gap between them 
not exceeding one-tenth of the thick- 
ness of the material—otherwise the 
molten edges will be unable to flow 
together. 

Square butt joints can be made 
without filler rod in material from 
0-036 in. (20 s.w.g.) to 0-125in. (10 
s.w.g.) and flanged butts in sheet from 
0-01 in. (33 s.w.g.) to 0-125in. thick; 
filler rod can, of course, be used if the 
joint requires it. 

Satisfactory corner and edge welds 
can also be made in material varying 
in thickness from 0-04 in. (19 s.w.g.) to 
0-125 in., but it is not possible to make 
good lap welds or fillet welds without 
a filler rod. 
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Joints in heat-treatable material are 
rarely made without filler rod; in some 
cases rod of composition different from 
that of the parent metal is used to 
reduce cracking tendencies. 

It is generally necessary to use filler 
rod for joints in non-heat-treatable 
material thicker than jin. (10 s.w.g.) 
and for all heat-treatable material 
unless automatic processes are used. 

Close square butt joints can be made 
in sheet from about 7s in. to jin. (16 
to 3 s.w.g.) in one pass, but for heavier- 
gauge material it is necessary to bevel 
the abutting edges of the sheet and to 
weld in two or more passes; preheat- 
ing may be necessary for metal } in. 
and more in thickness when using a 
300 amp. welding torch. The included 
angle should be from 60° to 75°, and 
a root face or nose should be left to 
prevent excessive penetration and 
breaking through. 

The edges to be joined must be in 
fairly close contact at the start of the 
run, but the tolerances are greater than 
for joints made without filler material. 
Suitable taper gaps should be left when 
necessary, but the starting gap should 
not exceed about a quarter of the thick- 
ness of the metal being welded. 

Corner welds, fillet welds and lap 
welds can also be made, using filler 
metal, but with joints of this type it is 
most important that the abutting edges 
of the component parts be in close 
contact. 

The composition of the filler rod 
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Top right : Diagram illus- 
trating the use of a 
backing strip with a 
groove below the weld 
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EDGE. 


Above : Joints that can be made without filler rod 


Below : Joints requiring filler rod 


Centre right: Diagrams 
to show the preparation 
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BEVELLED BUTT. 


(a) Original crack show- 
ing position of hole to be 
drilled. (b) Crack after 
preparation for welding 
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ARGON SHIELDING 


depends partly upon that of the parent 
meial and partly on whether strength, 
ductility or corrosion res:stance is the 
prime requirement of the completed 
weld. The compositions at present in 
general use are pure aluminium, 
99 per cent, aluminium-magnesium 
alloys with varying magnesium content, 
aluminium-1} per cent manganese, and 
aluminium-5 per cent silicon. 

While the aluminium-5 per cent 
silicon rod is the easiest to use, it should 
not be regarded as a “general purpose” 
rod for all types of joint and parent 
metal compositions, especially as the 
use of such a rod with aluminium-mag- 
nesium type parent metal results in 
embrittlement. The aluminium-silicon 
rod that has been “modified” with the 
addition of sodium is not suitable for 
argon-arc welding. 

An aluminium - magnesium rod 
should be used with magnesium content 
slightly higher than that of the parent 
metal. Standard compositions of 
aluminium-magnesium alloy contain 
2, 34, 5 and 7 per cent of magnesium. 
Loss of the alloying elements from the 
filler rod—especially loss of magnesium 
—may be negligible in argon-arc 
welding in comparison with that of 
metal-arc and flame welding. The 
choice of filler rods for materials other 
than aluminium-magnesium alloys may 
be controlled by hot shortness con- 
siderations. 

Filler rods—preferably circular in 
cross-section — should preferably be 
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Welded aluminium bulk milk tank 


degreased and etch-cleaned; in general 
practice they are often degreased and 
cleaned with wire wool, and though on 
the whole satisfactory, small bits of 
wire wool have been known to con- 
taminate the rod. In welding, the arc 
does not touch the filler rod and, there- 
fore, does not remove its oxide film. 

When welding with filler rod, a 
proportion of parent metal is melted 
into the weld bead, thus affecting its 
composition and properties. The 
extent of this “dilution” of the filler 
material is considerably affected by the 
type of joint, and may vary from 
25 per cent with a fillet weld to over 
80 per cent with a square close butt 
joint. This means that the weld bead 
in some welds may be of a composition 
which is liable to hot-shortness and 
cracking. 

Most plate and section supplied for 
welding is sufficiently free from oil to 
be cleaned satisfactorily with a dry 
rag, followed by scratch - brushing. 
Otherwise, oily matter must be 
removed by a suitable method of 
degreasing. Thick grease may neces- 
sitate a preliminary washing in paraffin, 
which is followed by chemical or 
solvent cleaning. 

Proprietary chemical cleaners are 
generally satisfactory; or a 3-5 per cent 
solution of caustic soda, with a 1-3 per 
cent addition of sodium silicate to 
reduce attack on the aluminium, may 
be used. After chemical cleaning, the 
meta! is washed in hot water, followed 
by a rapid dip in 10 per cent nitric 
acid, and a final rinse. 

The joint edges should be scratch- 
brushed—preferably just before weld- 
ing—in order to remove excessive 
oxide or adhering films of soap, filings 
or dirt. Emery cloth is not suitable for 


the final cleaning of edges, as particles 
of the abrasive may become embedded 
in the metal. Scratch-brushing also 
helps to remove moisture-containing 
oxide films, which have been found to 
be an important source of subsequent 
porosity in the weld. The brushes used 
should be kept for this purpose only. 
Work and welding wire must, of 
course, be dry to avoid pores in the 
weld. 

For much argon-arc welding, the 
only edge preparation required is 
cleaning, but for any arc welding 
method less preparation is needed than 
for gas welding because complete 
penetration can be more easily 
obtained. 


No | special 


edge preparation is 
required on material up to ¥e in. thick 
and some operators prefer to weld 
material 4 in. thick without any bevel- 


ling. In general, the edge preparation 
consists of a 60° included angle with a 
root face or nose up to 1's in. deep. For 
vertical welding and for horizontal 
welds in the vertical plane a smaller 
angle of bevel is generally desirable, 
but much depends on the personal 
skill and training of the operator. 

It is essential that the edges, whether 
butt or bevelled, should be free from 
burrs, since they prevent a good fit-up 
and may trap dirt or other contami- 
nants while awaiting welding. Edges 
cut with a circular saw usually require 
no other preparation, but hand- or 
band-sawn edges usually require clean- 
ing up. Smoothly sheared edges are 
satisfactory unless there are cracks 
present, when dressing up with a 
plane is necessary. Bevelling can be 
readily carried out with a metal-faced 
plane such as is suitable for wood. 
Hand and machine circular saws, disc 
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sanders, milling cutters and files are 
also used for edge preparation where 
appropriate. 

Welding should be carried out with 
a backing strip in order to limit pene- 
tration; this is often of stainless steel 
or mild steel. with a 4 in.-} in. diameter 
groove beneath the prepared edges. 
Aluminium itself forms a good backing, 
often in lighter gauge than the plates 
being welded. Copper backing is used, 
but asbestos is difficult to keep dry and 
clean. 

Some operators prefer to chip back 
and re-weld on the opposite side, but 
this is a matter dependent on the 
specific operation and the skill of the 
welder. 

Parts to be welded should be set up 
in such a way that contraction stresses 
are kept to a minimum in order to 
reduce the risk of cracking; as heat- 
treatable alloys crack more readily than 
non-heat-treatable metals, they need 
more care in setting up. 

Sometimes it is desirable to arrange 
sheet and plate before welding with a 
tapered gap between the edges, the 
amount of taper depending on the 
length of the weld and the speed of 
welding. The degree of taper is largely 
decided by experience, and in argon- 
arc welding taper is rarely necessary. 

The use of jigs follows normal prac- 
tice where they are required, but the 
high welding speed of the shielded-arc 
processes—especially by comparison 
with gas welding—makes it possible 
to do a great deal of work without jigs. 
Taper spacing, or its equivalent with 
jigs, is seldom used, since the weld is 
generally completed before overlapping 
at the mating edges begins to occur. 

If the alloy to be welded tends to 
crack at welding temperature, the 
design and locations of jigs or clamps 
may be critical and may make all the 
difference between success and failure. 
It may be necessary, for example, to 
restrain the metal only very lightly— 
or even not at all—on one side of the 
seam; again, some of the contact points 
between sheet and jig may need to be 
padded with asbestos to control the 
heat flow and thus reduce distortion 
and imposed stress. 


Welding Castings 

The casting assembly or the parts of 
a broken casting must be held in their 
correct positions by small clamps, 
pieces of wire or screws, or they may 
be supported with strips of angle iron, 
on firebricks, or by other suitable 
means. It may be necessary to vee-out 
thick sections in order to obtain good 
penetration. Clamps must be so placed 
that the castings are not stressed during 
heating, but are adequately supported, 
since the metal near the weld is liable 
to collapse when heated strongly. In 
the repair of cracks in thin-walled 
castings a hole should be drilled at the 
end of the crack in order to reduce the 
risk, during welding, of its extension 
due to stress concentration. 

Because the input to the weld is very 
intense, preheating is often unnecessary 
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in argon-arc welding; on the other 
hand, it may be required in order to 
achieve complete heating of a thick 
section without overheating adjacent 
thinner material. A gas flame may be 
used and preheating temperatures vary 
from 200° to 350°C., depending largely 
on material thickness. 

Castings are often preheated in an 
oven, a means which, however crudely 
it is constructed, is far better than open 
heating, since it permits more accurate 
control of temperature and a more even 
distribution of heat. Heating should 
be at a moderate rate and as uniform 
as possible. It may be necessary to 
tack-weld castings in order to keep the 
parts in place while in the preheating 
oven. Castings of moderate thickness 
—}in. to * in.—can usually be argon- 
arc welded without preheating. 

There are several methods, irrespec- 
tive of the welding process, by which 
the temperature can be judged. A 
rough indication is given by rubbing 
the surface occasionally during heating 
with a piece of dry wood, which leaves 
a brownish-black mark when the pre- 
heating temperature is correct. Dry 
sawdust—which also chars—and blue 
copying pencil marks, which turn white 
at the critical temperature, are some- 
times used. 

More accurate measurement of the 
temperature is possible by means of 
either a contact pyrometer or tempera- 
ture-indicating pigments. Contact 
pyrometers may be used with advan- 
tage in certain applications. They can 
give very reliable temperature readings, 


Preheating a section of an aluminium nuclear reactor core tank 


but are comparatively fragile and need 
periodic maintenance. 

Pigment indicators can be obtained 
in four different forms: crayons, 
pellets, fluids and paints. When using 
pigment indicators the preheating flame 
must be kept off the mark or pellet 
itself to avoid premature colour change. 

Temperature indicators are also use- 
ful in controlling the welding tempera- 
ture so as to prevent distortion of areas 
surrounding the joint. For example, 
if a weld is being made along the 
edges of a sheet of aluminium a crayon 
mark, parallel to the welding edge, is 
drawn about 4in. from it. Welding is 
started and continues until the crayon 
mark begins to change colour, when the 
torch is moved to the opposite side or 
corner of the joint and the process 
repeated. The exact sequence is, of 
course, planned so as to give every 
opportunity for welding heat to be 
absorbed by surrounding metal with 
minimum expansion. 

The “underhand” or “pen-hold” 
position is the most comfortable for 
torches up to 300 amp. size, especially 
if the cable can be supported clear of 
the wrist; the position then gives both 
flexibility of control and steady move- 
ment. If there is no filler rod to be 
held, the free hand can be used as a 
support for the other one and generally 
this makes for smoother action. As 
with all welding by hand, success 
depends largely upon the welder being 
in an effective and comfortable position 
—preferably seated. 

Having turned on the cooling water 
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and gas and switched on the power 
supply, the arc is struck between the 
tungsten electrode and a piece of scrap 
aluminium placed close to the work; it 
is not necessary to touch the striker 
plate with the electrode. In a matter 
of moments the electrode reaches 
operating temperature and the arc can 
be transferred to the work; or the 
torch can be lifted—extinguishing the 
arc—and the arc re-struck on to the 
work, the hot electrode providing 
sufficient illumination for correct 
positioning. 

It is important to ensure that elec- 
trode conditions are stable before 
approaching the work. Pieces of 
tungsten ejected from an electrode that 
is too hot tend to settle at the bottom 
of the weld bead—concealed, but a 
potential danger to machine tools apart 
from their possible effect on welding 
properties. 

For the best possible welding con- 
ditions the relative position of the torch 
to the work is extremely critical. The 
distance of the electrode from the 
aluminium should be maintained at 
about in. for most joints and the 
torch must be held so that the electrode 
nozzle assembly is absolutely perpen- 
dicular to the plane of the weld pool. 
Holding the torch in this manner 
ensures that the maximum protection is 
afforded by the inert gas to the weld 
pool. A slight Jeading angle may be 
given to the torch to allow the operator 
a clear view of the weld pool and to 
assist metal flow, but this angle should 
not exceed 15° from the vertical. 

For joints to be made without filler 
metal the torch should be moved 
smoothly and continuously along the 
weld line at the speed necessary to 
cause adequate fusion of the metal. 
For joints made with filler metal, the 
leftward method of welding is used, 
whereby the filler rod moves ahead of 
the torch along the line of the joint. 

The tip of the rod is kept just within 
the gas shield but sufficiently far from 
the arc to prevent excessive heating of 
the rod—by radiation and conduction 
—outside the gas-shielded area. Other- 
wise, the rod will become oxidized, 
possibly leading to difficulty in welding 
and to poor and unsightly joints. 

As welding proceeds, the end of the 
rod is touched on to the leading part 
of the weld pool and at the same time 
the torch is moved backwards slightly. 
This movement, repeated at short 
intervals, should be quick but smooth, 
to avoid creating turbulence in the 
argon shroud. The amount of metal 
transferred each time should be small 
so as to avoid chilling the weld pool 
and causing oxide inclusions. The rod 
should not be plunged into the weld 
pool ;but, while welding, the rod must 
on no account leave the inert gas 
atmosphere. 

The angle of the filler rod to the 
work should not exceed 15°, and 
operators should compare this with the 
most satisfactory rod angle in gas 
welding, which is about 35°. For butt 
joints in aluminium, rod diameters 
depend upon the thickness of material 
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being welded and hence upon welding 
current. 

During welding, the electrode must 
on no account touch the work or the 
filler rod, otherwise the tungsten will 
be contaminated, the arc will become 
unsteady and the welding poor; dark 
deposits will appear on the weld. If 
this should happen, the welding must 
be stopped. Slight contamination of 
the electrode can be burned off by 
holding a long arc on to a piece of 
scrap aluminium, but in more severe 
cases it may be necessary to take the 
electrode from the torch and grind a 
small piece off the tip. Before welding 
is resumed, the partly completed work 
must be thoroughly scratch-brushed to 
remove the discoloration; if the con- 
tamination is severe, the work must be 
chipped. 

On completing a weld and extin- 
guishing the arc, the gas should be left 
flowing sufficiently long for the tungsten 
electrode to cool in the shielded atmo- 
sphere and so avoid oxidation. The 
minimum time necessary for this varies 
from 5 to 20 sec., depending on the 
diameter of the electrode, but 15 to 
45 sec. should be allowed for electrodes 
between vs in. and 5 in. in diameter. 

If the gas is cut off before the elec- 
trode has cooled, the electrode tip will 
become spongy and may have to be 
ground off before another weld can be 
started. A safeguard is a magnetic gas 
valve, fitted with a time-delayed relay, 
which cuts off the gas at the proper 
time after welding. Another useful 
accessory is an automatic cut-off for 
cooling water when the torch is not 
in use. If electrodes are used at their 
proper current ratings and care is taken 
to prevent oxidation and contamination 
they will last a very considerable time. 

The procedure for automatic welding 
is rather similar to that for manual 
welding except for any modification 


naturally consequent on the use of an 
automatic flame-cutting tractor or 
similar carriage for the torch, or a 
means of moving the work past a 
stationary torch. 

Automatic welding with the non- 
consumable electrode is particularly 
suited to straight butt and corner welds 
and can also be applied successfully to 
circumferential welds. The question of 
whether to move the torch or the work 
depends to some extent on the type of 
joint, the size and shape of the work 
and the conditions on site. Overall 
welding efficiency, however, and 
especially gas economy, are greater 
when the welding head is fixed. 

Welding torches for automatic opera- 
tion are capable of carrying very high 
currents so that rapid rates of welding 
can be obtained—an important con- 
sideration where large quantities of 
standard repetitive work have to be 
undertaken. 

A considerable advantage of the 
argon-arc process as applied to auto- 
matic welding is the fact that a closely 
constant arc length can be readily 
obtained, thus making for great uni- 
formity in weld quality and profile as 
well as high welding speeds and 
economy of argon. 

Material thicknesses of up to 4 in. 
can be welded automatically without 
filler rod at speeds greater than 
50in/min., depending on available 
currents and on jigging and edge 
preparation. The correct alignment of 
abutting edges is important, especially 
with thin material. 

Arc spot welding, in which over- 
lapping sheets are joined by melting 
through from one side, using the argon 
arc, is not suitable for aluminium. 

Acknowledgments are due to the 
Aluminium Development Association 
for the information on which this 
article is based. 


Men and Metals 





A Deputy Chief Scientific Officer at 
the Royal Radar Establishment at 
Malvern, Dr. George Macfarlane has 
been appointed Deputy Director of 
the National Physical Laboratory in 
succession to Dr. Edward Lee, M.Sc., 
Ph.D., who becomes Director of 
Stations and Industry Divisions at the 
Department’s headquarters. 


It has been announced by The 
General Electric Company Limited 
that Mr. D. N. Steeley has been 
appointed sales manager of Standard 
Industrial Motors at the G.E.C. 
engineering works at Birmingham. 


News from Union Carbide Limited 
is to the effect that Dr. A. M. Sage, 
Ph.D., B.Sc., development manager 
of the alloys division of the company, 
has been elected a Fellow of the Insti- 
tution of Metallurgists. Also, that 
Mr. John H. Histed, a graduate of 
Cambridge University, has joined the 
staff of the alloys division. 


Managing director of the Stanton 
Ironworks Company Limited, Mr. 
N. C. Macdiarmid has been elected a 
director of Stewarts and Lloyds 
Limited. 


A member company of the Sheep- 
bridge Engineering group, Sheepbridge 
Stokes Limited announce that they 
have appointed Mr. J. C. Morton as 
their technical representative in the 
north and east area, from Lincolnshire 
to the Scottish border. 


It has been announced by Equip- 
ment Services Ltd. that Mr. Paul 
Gotley, A.M.S.E., has been appointed 
general manager of the company. 


We learn from The Incandescent 
Heat Company Limited that Mr. 
B. A. Harper has been seconded to 
the staff of A.B.M.T.M. (India) 
Limited, their representative company 
in India. Mr. Harper’s post there 
will be that of senior furnace tech- 
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nician. Mr. Harper’s experience has 
been gained in the foundry plant 
division, development division, and the 
export division of the company. 


In succession to Mr. R. T. de Poix, 
who has retired but is remaining on 
the board, Mr. J. A. MacKinnon has 
been appointed joint managing director 
of Henry Gardner and Company. Mr. 
MacKinnon relinquishes his position 
as secretary to the company and is 
succeeded by Mr. K. G. Hewson. 





Welding Nimonie Alloys 


ETAILED information on 

welding Nimonic heat-resisting 

alloys for gas-turbine assemblies 
is given in a booklet issued by Henry 
Wiggin and Co. Ltd. It provides the 
latest technical data and operating 
instructions for oxy-acetylene, argon- 
arc, metal-arc and flash-butt welding 
of the Nimonic alloys. 

Included are tables showing specified 
compositions, physical properties, 
recommended heat-treatments and 
appropriate welding materials (filler 
wires, fluxes and electrodes) for 
Nimonic alloys. 

The introductory section of the 
publication outlines the development 
of the Nimonic series of heat-resisting 
alloys from the date of their first pro- 
duction in 1940 to the present time. 

Copies can be obtained free on 
request from Henry Wiggin and Com- 
pany Limited, Publicity Department, 
a House, Millbank, London, 

.W.1. 





= 
Atomic Progress 
—continued from page 430 
plane of the sheet, but with virtually no 
ductility in the direction of the normal 
to the sheet. 


Joining 

Beryllium may be fusion welded, 
pressure welded and brazed using 
aluminium, aluminium-silver and silver- 
copper brazes. The main problem is 
effecting the seal without the loss of 
orientation — dependent ductility and 
reversion to the brittle cast structure. 
Brazing methods are not favoured 
because of the inevitable increase in 
neutron absorption and loss of high 
temperature resistance of the joint. 


Summary 


Beryllium is one of the most difficult 
metals to fabricate. These difficulties 
are accentuated by the need to plan 
all operations, especially those involving 
powder, with adequate safeguards 
against the toxicity hazard. It is pos- 
sible that metal of greater purity may 
have better ductility and be more 
readily worked, but no methods can be 
foreseen for commercial production of 
high purity material. It will be neces- 
sary, therefore, for some time to come 
for designers to use the limited ductility 
to the best advantage. 
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INSTALLATIONS 


Open Blast Cleaning 


of the pressure/vacuum system 

integral with all Vacu-Blast 
machines, plus the advantages which 
may be associated with conventional 
open blasting, a technique known as 
Open Vacu-Blast has been developed 
by Vacu-Blast Ltd., Wellcroft Road, 
Slough, Bucks., who have also intro- 
duced their Major Mark II machine for 
use with it. The closed circuit Vacu- 
Blast method may be ideal for cleaning 
plain surfaces, but when the workpiece 
is complicated in shape and section it 
becomes necessary to remove the gun 
from the work surface and allow 
abrasive to penetrate to the furthest 
recesses of a complex section. The 
Open Vacu-Blast gun allows this 
method whilst retaining vacuum local 
to the point of impact, and in this 
manner the majority of dust generated 
in the process is recovered as soon as 
it is set in turbulence. This ensures 
better visibility, cleaner working con- 
ditions and ready means for vacuum 
cleaning the work surface after 
blasting. 

Moreover, excellent facilities are 
provided for recovery of spent abrasive, 
merely by applying the vacuum hose to 
the floor of the enclosure in which the 
blasting operation is in progress. Thus, 


CC the: pres all the advantages 


by pneumatic recovery, the abrasive is 


The Vacu-Blast Major Mark II equipment 


returned to the blast generator and it 
is automatically filtered, air washed and 
made ready for the next blast cycle. 

This technique and the Major Mark 
II machine were first introduced to 
meet an urgent need in the grit blast- 
ing of large nuclear power plant com- 
ponents in the now familiar operation 
known as the establishment of “clean 
conditions”. 

Equipment was needed to enable 
in situ. grit blasting inside heat 
exchangers, reactor vessels and ducting. 
The equipment should embody the 
means for evacuation of the maximum 
amount of dust generated in process 
and give equal facilities for the recovery 
of spent abrasive. It was also most 
desirable that the machine should be 
adaptable for the secondary purpose of 
vacuum cleaning the work surface after 
grit blasting and comprise in its opera- 
tional function effective means for 
separation of dust, abrasive and debris 
recovered from the work surface—thus 
ensuring that the abrasive would 
remain uncontaminated throughout the 
cleaning operation. 

The Vacu-Blast Major Mark II was 
specially developed for this work and 
it has been used with outstanding 
success on several nuclear power sites. 
Even so, the Open Vacu-Blast method 
suggested itself for other applications 


where the same basic requirements 
existed. The next project of impor- 
tance was the grit blasting of confined 
spaces in ships where the ravages 
of corrosion prompted designers to 
specify grit blast and metal spray before 
painting such areas as bathrooms, 
laundries, ballast tanks, fore-peak, 
engine space and boiler space. This 
work had much in common with the 
nuclear power application and the 
ability to secure a grit blasted surface 
free of iron dust ensured a zinc spray 
deposit with lasting qualities. 

Similar work arises in the blast 
cleaning of chemical storage tanks, 
road and rail tankers or, indeed, any 
large vessel which forms a natural 
enclosure to confine the flying abrasive. 

It was then a logical extension of the 
process to argue that any job which 
does not form a natural enclosure, e.g. 
the external surface of a large fabrica- 
tion, might, for the purposes of the 
operation, be enclosed in a temporary 
shroud to confine the flying abrasive 
and otherwise give the facilities avail- 
able in the applications discussed 
above. Undoubtedly, such work might 
be performed in a large blast room, but 
the Open Vacu-Blast method recog- 
nizes the fact that fabrications are 
tending to become larger and larger, 
whilst the feature of mobility in the 


Open blast cleaning in operation on the interior of a large tank 
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blast cleaning apparatus is more 
generally sought after. Frequently, it 
is neither economic nor practicable to 
install a blast room to suit every out- 
size fabrication, and it is certainly 
impossible to move such a blast room 
to suit the requirements of each 
project. The shroud, or blast enclo- 


AUTOMATIC PUMPING 


SYSTEM 


sure, necessary for this purpose usually 
consists of a canvas awning stretched 
over a light angle iron frame and this 
can be made at low cost to suit the 
individual requirement, or it may be 
modified to suit further needs. At the 
same time, the complete blast cleaning 
installation remains free to move any- 


OF 15 CWT. 


BIRLEC-EFCO 
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where in the workshop or on the site. 

The temporary blast enclosure may 
be rigged in a matter of a few hours 
and effective means can be provided 
for on site blasting of heat exchanger 
elements, pipe sections, prefabricated 
sections or practically any component 
likely to occur in modern engineering. 


DEGASSING UNIT 


Vacuum Treatment 


N automatically controlled com- 
A bination of vacuum pumps has 

been designed and built by 
Vacuum Research (Cambridge) Limited 
for Birlec-Efco (Melting) Limited. 
These pumps are now in use at Henry 
Wiggin Limited with a degassing unit, 
capable of vacuum treating a 15 cwt. 
molten charge (see METAL INDUSTRY, 
6 November 1959, p. 286). The set 
consists of three pumps in series: A 
water-ring pump and two Camvac 
Series 1500 mechanical booster pumps. 
They are operated by an automatic 
control panel which interlocks the 
pumps and automatic valves. The use 
of automatic sequencing permits the 
plant to be operated by semi-skilled 
personne}, and protects the pump from 
accidental overloading. All valves shut 
in case of power failure and the system 
is protected against air or water supply 
failure. 

The choice of this particular com- 
bination was dictated by the outgassing 
characteristics of the molten charge. 
With metals that are suitable for this 
process the majority of outgassing 
takes place below 5mm. In addition, 
the pumping set will have to handle 
dust—e.g. solid particles which are 
ejected from the melt together with 
gases. 

The pumping set can be conveniently 
divided into two stages. The first 
stage is used for evacuating the 
chamber to the pressure at which out- 
gassing commences and for backing 
the larger capacity second stage pumps. 
These pumps have a much greater 


capacity as the outgassing at treatment 
pressures is considerable. 

A water-ring pump with an air 
ejector was chosen for the first stage 
(shown on the right in the illustration). 
It is capable of achieving a pressure of 
20 mm. Hg absolute, the limiting 
factor being the vapour pressure of the 
water in the pump. The pressure 
attainable is high compared with that 
of a rotary oil pump, but it is adequate 
for this application. Further, a water- 
ring pump can tolerate dust and does 
not discharge oil vapour when working 
at high pressures. 

The air ejector is used to extend the 
operating range to 10 mm. Hg. It is 
a tube mounted directly on top of the 
water-ring pump. Atmospheric air is 
bled into the tube through a jet and 
entrains gases as it flows down the tube. 
The principle of operation is similar 
to the water ejector pump used for 
vacuum filtration in many laboratories. 
The air and the gases being pumped 
are exhausted though the water-ring 
pump. 

There are two mechanical booster 
pumps (centre and left of illustration). 
The set as illustrated shows the pumps 
working in series. They have a much 
higher pumping speed and were chosen 
because of their high speeds in the 
range 15 mm. to 0-1 mm. Hg. In 
addition, they start to pump imme- 
diately, are undamaged ty sudden 
bursts of gas, and use less power than 
oil-booster pumps. The pumps operate 
on the Roots principle and the impellers 
rotate at high speeds without touching 


The pumping set 
showing two 
mechanical 
booster pumps (on 
left) backed by a 
water-ring pump 
with an air- 
ejector stage, 
together with 
interconnecting 


pipework 


each other or the casing. The water- 
ring pump with air ejector is used as 
the backing pump. 

The pumps are connected by two 
pipelines to the vacuum chamber. The 
first, or roughing line (running across 
the top of the illustration), is used 
for the pump-down by the water-ring 
pump and air ejector alone. The higher 
pumping speeds of the mechanical 
booster pumps require the 6in. line 
(on the left in the illustration). A dust 
collector is built in this line and incor- 
porates a special filter. 

The pumping set is operated by 
automatic controls which maintain the 
sequence of operation and ensure that 
the pump-down time is kept to a mini- 
mum. The sequence is begun by 
starting the water-ring pump which 
evacuates the system to a pressure of 
40 mm. At this point a pressure 
switch brings the air ejector into circuit 
and the pressure is further reduced to 
15 mm. The mechanical booster 
pumps are brought into circuit by 
another pressure switch, which isolates 
the 3in. roughing line and opens the 
6in. line. They rapidly reduce the 
pressure until the rate of outgassing is 
equal to the pumping speed. The 
pump-down to degassing pressure takes 
less than five minutes and the plant 
operates at between 200 and 700 
microns when degasssing. 





Characteristics of flexible couplings for 
power transmission. (B.S. 3170: 1959) 
Price 4s. 6d. 

ERFORMANCE characteristics of 


flexible couplings for shafts, 
together with keyways, limits and fits 
and bore sizes, are dealt with in this 
new British Standard (14 pp., 3 dia- 
grams). The standard does not apply 
to flexible shafts. 

A series of general requirements is 
followed by sections on: Dimensions, 
Limits and Fits; Components; Mark- 
ing; and Guarding. 

The new publication concludes with 
an Appendix which provides notes on 
methods of checking angular and 
parallel alignment of couplings. 

Copies of the above - mentioned 
standard may be obtained from the 
British Standards Institution, 2 Park 
Street, London, W.1. 
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Industrial News 


Home and Overseas 





Contract for Birmingham 


It has been announced by Birwelco 
Limited that they have been awarded the 
contract for the supply of seven Petro- 
Chem Iso-Flow furnaces for the new Esso 
refinery at Milford Haven. The total 
value of the order is more than £300,000. 
One of the furnaces is for the hydrofiner 
train, and is of the all-radiant type. The 
other six furnaces are for the power-former 
unit, and have a total duty in excess of 
300 million B.Th.U.s per hr. 


New Premises 


It is learned from Electro Methods 
Ltd. that their electrical connector divi- 
sion is to move to new premises at 
Hitchin Street, Biggleswade, Beds. The 
telephone number of the division will be 
Biggleswade 2086, and the divisional 
manager is Mr. D. P. Wright. 


Protecting Aluminium Surfaces 


A tough, highly decorative range of 
epoxy-based lacquer finishes for alu- 
minium is marketed by Swale Chemicals 
Ltd. under the name of “Lakadizing”. 
It is understood that no special equipment 
in application is required beyond ordinary 
paint shop plant. Lakadized articles, say 
the company, may be blanked, formed 
and pierced after the coating has been 
applied and baked, and the finishes are 
permanent when subjected to ordinary 
wear, have high scuff resistance, and the 
colours are light fast. 

The process is applied by dipping or 
spraying and, as it is a transparent coat- 
ing, the surface to which it is applied 
must be clean and uniform in appearance. 
After application, Lakadize EPO must be 
stoved for 20 min. at 170°C.; it cannot 
be dried at room temperature. Shorter 
stoving at higher temperatures has, how- 
ever, been found satisfactory. 


Beryllium Tube-Making 


A report from Tube Investments Ltd. 
is to the effect that its subsidiary, the 
Chesterfield Tube Company, has reached 
a “know-how” agreement with the 
Superior Tube Company, of Norristown, 
U.S.A., on the manufacture of beryllium. 

As a result of the agreement, the 
American company will be supplied with 
the techniques of beryllium tube drawing 
and finishing developed by the British com- 
pany, and the future beryllium research 
programmes of the two companies will 
be co-ordinated with a full exchange of 
information. Chesterfield Tube has 
already received contracts for beryllium 
precision tubes worth around £250,000 
from the United Kingdom Atomic Energy 
Authority, and from America and France. 


Northern Rhodesian Copper 


Copper refineries in Northern Rhodesia 
have this year produced a record tonnage 
of electrolytic copper. The latest summary 
of mineral production from the Mines 
Department of the Northern Rhodesia 
Ministry of Labour and Mines discloses 
that the provisional figure of production 
of electrolytic copper in the first nine 
months of 1959 was 271,608 tons, valued 
at £61,405,515. The figure of 246,680 
tons for the period of 1957 was the 
highest previous total. 

The provisional value of all minerals 


won in Northern Rhodesia during 
September was £9,795,789. It increased 
the total for the first nine months of 1959 
to £94,911,829. The provisional value of 
12,781 tons of blister copper at free-on- 
rail prices was £2,471,049. Totals of 
4,453 cwt. and £349,055 for cobalt were 
the best this year. 

Those for lead (1,200 tons and £84,866), 
manganese ore (5,297 tons and £60,711), 
and zinc (2,500 tons and £215,178) were 
near the averages for the preceding 
months. 


Industrial Safety 

Anxiety has been growing in the 
building and civil engineering industries 
about the lack of any substantial improve- 
ment in their accident figures. 

In an endeavour to stimulate efforts by 
management and employees in _ these 
industries to pay greater attention to 
safety standards, the Royal Society for 
the Prevention of Accidents announces 
that the Sir George Earle Trophy will, 
in 1961, be presented to a unit of the 
building, building equipment, or civil 
engineering industries which has made 
the greatest contribution to safety or 
improvement in safety measures during 
1960. The Society’s intention is being 
announced in time to give the industries 
the whole of 1960 in which to develop 
their plans to achieve this end. At the 
beginning of 1961, an adjudicating panel 
of the Society will consider claims made 
by contestants for the trophy. 

An announcement about the award for 
industrial safety achievements in 1959 
will be made after the adjudicating panel 
meets in the spring of 1960. The award 
for 1959 wili be, as previously, open to 
all classes of industry. 


Metal Thieves Again 


A theft of metal has been reported by 
Gothold Bros. (Metals) Ltd., of Ealing. 
On the night of December 7 last the 
following was stolen from the A5 road, 
near Dunstable:—Collis transport lorry, 
registration No. XLO890, 86 bags and 
16 bundles of pure nickel cuttings and 
process scrap, weight 2 tons, 17 cwt., 
1 qtr.; 100 bags and 52 bundles of brass 
sheet cuttings, weight 6 tons, 12 cwt., 
1 qtr.; 40 bags of brass rod ends (uniform 
hot pressings), weight 1 ton, 18 cwt., 
1 qtr. 7 1 

Collis transport lorry, registration No. 
SOU82, 5 small steel bins and 95 bags 
brass sheet cuttings, weight 5 tons, 
17 cwt.; 8 bags of plated brass sheet 
cuttings, weight 3 cwt., 2 qtr., 26 lb.; 116 
bags No. 1 brass swarf, weight 4 tons, 
10 cwt., 1 gtr., 2 Ib. 

Approximate value of these goods is 
£5,000. If any one is able to give assist- 
ance as regards this theft, will they kindly 
communicate with the company at 
Sterling Works, Leybourne Avenue, 
Ealing, London, W.13, or to the 
Dunstable police, Det.-Sergt. Hapworth, 
telephone Dunstable 309. 


International Tin 


Speaking at a press conference held in 
London last week, Mr. Georges Peter, 
chairman of the International Tin 
Council, said that the Council had found 
that the buffer stock is likely to hold 
10,000 tons at the end of this current 


quarter. This indication of current hold- 
ings was given in response to a a 
relating to the interpretation of Article 7 
of the agreement, which sets certain con- 
ditions on the amount of tin held in the 
buffer stock and its liquidation. Views 
within the Council still differ on the 
interpretation of this article. 

On the subject of Soviet tin exports, 
Mr. Peter said that relations with the 
Soviet trade delegation in London con- 
tinue excellent, and that he had every 
reason to believe that Soviet exports in 
1960 will again not exceed 13,500 tons, 
agreed as the ceiling for this year. 
Exports to date have been well below 
the agreed level. Although the new quota 
for the first quarter of 1960 represents 
approximately 95 per cent of exports prior 
to control, Mr. Peter said there was no 
suggestion ot discarding quota control, as 
some delegations favour its retention until 
stocks in producing countries § are 
liquidated. 

Expanding on the mention in the 
official communique of barter deals, Mr. 
Peter revealed that further transactions 
had been concluded between the United 
States Commodity Credit Corporation 
and Bolivia in particular, but also with 
the Belgian Congo and Thailand. No 
details could be given at the present. 


Advisers to Industry 


Technical advice and demonstrations 
are only two of the many ways in which 
British Oxygen Gases Ltd. makes a con- 
siderable contribution to British and over- 
seas industries. In the past year, 600 
technicians and students visited the 
company’s sales technical service depart- 
ment at Cricklewood, London; S.T-S. 
personnel made visits to some 250 cus- 
tomers’ properties, and received and 
analysed work samples from 100 cus- 
tomers. Through these exchanges many 
technical problems were solved. 

Commonwealth and foreign visitors to 
whom this demonstration service was 
extended included several from Ghana, 
Israel, Iran, India, Venezuela, East Africa, 
Aden, Persia, Denmark and Malaya. 
Apart from normal demonstrations, S.T.S. 
advised on flame washing, thermic boring, 
powder lancing, the desulphurization of 
iron, and the mechanical removal of 

“risers” from steel castings. 

So far this year, the department’s 
officials have delivered more than 30 
lectures to outside associations and insti- 
tutes. Mobile display units have attended 
nearly 30 United Kingdom trade exhibi- 
tions and agricultural shows, where 
demonstrations of the company’s products 
have been given to all branches of 
industry. 


High Speed Cinematography 

Higher production requires higher 
speed machinery. As the speed of a 
machine increases, faults become harder 
to see and understand. How often a 
development engineer is forced to say 
“If only it was going slower we could see 
what’s going wrong”. 

High speed cinematography is the 
taking of high speed motion pictures to 
record permanently, for study and 
analysis, phenomena too fast for the eye 
to discern. By taking pictures at a rate 
many times faster than the normal projec- 
tion speed, an ultra slow motion film is 
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made which, when shown on the screen, 
reveals events hitherto lost in the blurr 
of speed. 

The applications of high speed cine- 
matography have been used to great 
advantage in 23 of the 25 major industries 
in this country during the last three years, 
and it is said that over 50 industrial 
concerns have found it worth their while 
to set up their own units, within their 
respective organizations. John Hadland 
and Co. are experts in this field, and 
represent nearly every manufacturer of 
equipment for high speed cinemato- 
graphy. Where commercially available 
equipment is not suitable they design and 
make custom-built apparatus. Although 
primarily concerned with high speed 
techniques, they also manufacture photo- 
graphic aids for work study and other 
special purposes. 


Gas Carburizing Furnaces 

We are informed by Wild-Barfield 
Electric Furnaces Ltd. that orders have 
recently been received from The Rover 
Company Ltd. for gas carburizing fur- 
naces having useful work space dimen- 
sions 16 in. diameter by 32 in. deep, and 
from Leyland Motors Ltd. for equipment 
with a capacity 24in. diameter by 46 in. 
deep. All these furnaces will employ 
“Carbodrip” as the gas_ carburizing 
medium in the drip feed method. 


Special Delivery Service 


It has been announced by Electrical 
Remote Control Co. Ltd. that they are 
introducing, through their subsidiary com- 
pany—Equipment and Services Ltd.—a 
quick delivery service for electrical timing 
and control equipment, either standard or 
built to individual requirements of the 
customer. Standard electrical timing 
equipment will be stocked, and a suitably 
qualified staff is to be held in readiness 
exclusively for the execution of urgent 
orders. 


Aluminium in France 

A new plant operated by Aluminium 
Meridional, a subsidiary of Aluminium 
Limited of Canada, for the production of 
aluminium extrusions in France, has been 
officially opened. Initial capacity of the 
plant is 3,000 tons of extrusions per year. 
Located at Luce, near Chartres, construc- 
tion was begun in 1957 by Aluminium 
Meridional. It is a fully-owned subsidiary 
of Aluminium Limited, and is responsible 
for the Canadian company’s international 
sales in France. The French company 
also manufactures aluminium paste at 
another plant in France. 

Aluminium extruded sections produced 
at the plant will be sold to assist in 
developing the French market for build- 
ing, architectural and decorative applica- 
tions, as well as for transportation and 
household equipment. 


Road Transport Law 

A new edition of this book, the twelfth, 
has just been published by Iliffe and 
Sons Ltd. This fresh edition of “Road 
Transport Law” covers 139 pages and 
incorporates the alterations in law brought 
about by the 1959 Finance Act and the 
P.S.V. (Conditions of Fitness) Regula- 
tions, as well as numerous other changes 
in legislation affecting operators and 
manufacturers of goods and public service 
vehicles. The work has been most 


thoroughly revised and brought up to 
date. 


For those not already familiar with it, 
the purpose of this book is to enable the 
layman easily to understand the various 
Acts and Regulations affecting the con- 
struction, equipment and operation of 
vehicles. The legislation is presented in 
summarized form, but if it is desired to 
consult a particular Act or Order, the 
special system of reference used gives the 
official titles to aid further elucidation. 
The price of the book is 13s. 6d. net (by 
post 14s. 4d.). 


Soviet Manganese Ore Mines 


According to reports from Moscow, 
two new manganese ore mines, with their 
own enrichment plants, are to be opened 
up in the region of Chiatura, in the 
Georgian Soviet Republic. A_ central 
plant for the enrichment of low grade is 
also, it is understood, to be set up in the 
same region, where a number of older 
manganese ore mines are located. 


Non-Destructive Testing 


Advance notices have been issued of a 
meeting which the Non-Destructive Test- 
ing Group of the Institute of Physics will 
hold in London on May 2 to 4 next year 
jointly with the Société Francaise de 
Métallurgie. The programme will have 
the general theme of the relationship 
between structure and physical properties 
of materials, and will include recent 
advances in non-destructive testing 
techniques. 


Increased Production 


It is reported from Montreal that 
Aluminium Limited proposes to increase 
its production of primary aluminium at 
its Isle Maligne (Quebec) smelter by some 
22,000 tons per year by the reactivation 
of one potline. A further 12,500 tons per 
annum would aiso be added to the pro- 
duction rate at its Kitimat and Shawini- 
gan smelters. Upon completion of the 
presently planned increase, the operating 
rate at the company’s Canadian smelters 
would be 595,000 tons per year, or about 
77 per cent of capacity. The company said 
the decision to increase production was 
based on the gradually improving tone 
of business in Canada, the United King- 
dom and European markets. 


Norwegian Aluminium 

According to a director of the Nor- 
wegian Aluminium Company, Norway 
will probably be Europe’s biggest pro- 
ducer of raw aluminium in a few years. 
Production this year would total some 
145,000 tons, equivalent to that of West 
Germany, and somewhat less than that of 
France. He said that the Norwegian 
aluminium industry would have a rela- 
tively strong position in a European Free 
Trade Area. Present plans envisaged an 
annual output capacity of some 230,000 
tons, but further expansion was possible, 
he said. Norway last year exported some 
110,000 tons, and this year’s figure would 
be considerably higher. 


Copper in Italy 
Italian imports of crude copper for 


smelting and refining in the first nine 
months of this year amounted to 2,628 


metric tons worth  1,036,518,000 lire, 
according to the Central Institute of 
Statistics. Imports of refined copper in 


slabs, ingots, shot and powder totalled 
78,293 metric tons valued at 30,217,779,000 
lire, of which 14,926.9 metric tons 
worth 5,976,060,000 lire were imported 
temporarily. 
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Main suppliers were Belgium/Luxem- 
bourg with 2,337-8 metric tons, Britain 
with 7,160-3, the Belgian Congo with 
20,652-3, Rhodesia and Nyasaland with 
12,603-5, South Africa with 2,916, Chile 
with 14,618-6 and the United States with 
14,295.2 metric tons. Exports of refined 
copper in slabs, ingots, shot and powder 
totalled 115-2 metric tons valued at 
46,801,000 lire. Main destinations were 
Belgium/Luxembourg 100 kilos, Greece 
79-9 and Britain 31-9. 


Japanese Shortages 

It was reported in Tokyo last week that 
Japanese aluminium rolling mills are 
calling for additional imports of primary 
aluminium to relieve a growing shortage 
of the metal in Japan. A spokesman for 
the Japan Rolled Aluminium Association 
said the Association estimated the current 
shortage at 7,000 tons. The Ministry of 
Trade said it was considering additional 
allocations of foreign exchange for 
imports of about 3,000 tons of primary 
aluminium this year. 

The Ministry has so far allocated 
foreign exchange for imports of 9,600 tons 
of the metal under the import budget 
covering this financial year (April to 
March). Japanese aluminium production 
is at present running at around 9,000 tons 
monthly, representing an annual rate of 
108,000 tons. This is expected to be 
increased to a level of 137,000 tons 
annually mext year as a result of the 
current expansion programme. The 
Ministry said, however, that Japan might 
still require imports of a few thousand 
tons next year. 


National Boat Show 


Readers are reminded that the National 
Boat Show will open at Earls Court, 
London, on December 30 next and con- 
tinue until January 9 next year. In view 
of the increasing use of light metals in 
boat construction this exhibition will 
provide much of interest in the exhibits 
of varied methods of boat building. 


New Film Catalogue 


A new catalogue has recently been 
issued by the Gas Council Film Library. 
It contains synopses of the 45 films now 
available on free loan. Copies of this 
catalogue may be obtained from the Gas 
Council at 1 Grosvenor Place, London, 
S.W.1. 


An International Conference 


World powder metallurgists are to meet 
in New York next year on June 13-14-15 
for their International Powder Metallurgy 
Conference, the first to be held in the 
United States. The conference has been 
sponsored by the Metal Powder Industries 
Federation and the American Institute of 
Mining, Metallurgical and Petroleum 
Engineers, Powder Metallurgy Committee. 


Thermal Insulation 


Methods of insulating buildings have 
come more sharply than ever under 
review since the passing of the Thermal 
Insulation (Industrial Buildings) Act last 
year, and the claims of various materials 
and systems having competitive insulation 
values are constantly put forward. That 
aluminium, in the form of corrugated 
sheet and foil, has much to offer in this 
field is shown in an eight-page booklet 
“Aluminium for Thermal Insulation” just 
issued by Northern Aluminium Company 
Limited. 

This booklet explains why aluminium 
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is both a good reflector of heat and a 
poor radiator, keeping interiors cool in 
summer and warm in winter. It also 
illustrates several recommended systems 
in which aluminium sheet in various 
profiles is used with and without addi- 
tional insulation, and there arz notes on 
aluminium foil and its use as a vapour 
barrier. 


LC.I. Extensions 


A major extension to its trichloro- 
ethylene and perchloroethylene plants at 
Castner-Kellner Works, Runcorn, is to be 
built by Imperial Chemical Industries 
Limited at a cost of one million pounds. 

Technical service and development 
work on the uses of these two solvents 
has been carried out by I.C.I. over many 
years, and this has led to a growing 
demand for both products, particularly in 
the engineering industry for metal- 
degreasing, etc. The extension now 
planned will increase the company’s com- 
bined capacity for these two solvents by 
25 per cent, and will enable the company 
to satisfy the demands of the home market 
for several years ahead and permit a 
further increase in its present considerable 
export trade. 

The extension will be based on a new 
manufacturing process which is expected 
to lead to lower production costs. It wiil 
be completed in 1961. Initial reductions 
of £1 10s. Od. per ton in the price of 
trichloroethylene and £5 per ton in the 
price of perchlorethylene are being intro- 
duced on January 1 next. 


Isotope Exports 


At a meeting of the Society of Instru- 
ments Technology, held in Birmingham 
on Friday of last week, Prof. W. C. 
Busbridge, of the United Kingdom 
Atomic Energy Authority, said in the 
course of an address that Britain is 
exporting more radio isotopes than the 
rest of the world put together. The total 
British production, he _ said, now 
approached £lm. worth annually, of 
which some 60 per cent was exported. 


Metal Stocks 


Stocks of refined tin in London Metal 
Exchange official warehouses at the end 
of last week fell 59 tons to 7.918 tons, 
comprising London 4,627, Liverpool 
2,951 and Hull 340 tons. 

Copper stocks fell 400 tons to 5,497 tons 
distributed as follows: London 1,324, 
Liverpool, 2,623, Birmingham 75 and 
Manchester 1,475 tons. 


British Standards 

A practical guide has just been pub- 
lished by The British Standards Institu- 
tion which should be of interest to almost 
every industrial and purchasing organiza- 
tion. It is a guide to the principles and 
practice of applying standards in the 
individual firm and is called “The opera- 
tion of a company stsndards department”. 

This 18-page booklet is sponsored by a 
joint committee of the B.S.I. and the 
Institution of Production Engineers. The 
introduction to the booklet indicates some 
of the obvious sources of savings result- 
ing from the efficient use of standards— 
reduction of stocks, ordering of larger 
batches, elimination of design and tooling 
costs for special components, reduction of 
storekeeping and inspection overheads. 

The guide goes on to describe the 
principal functions of a company stan- 
dards department; an outline is given of 
the fields covered by company standards 
and variety reduction; advice is next given 


on the actual writing of company stan- 
dards and the booklet also emphasizes 
the necessity for full co-operation between 
the standards engineer and other depart- 
ments in the company. ‘The importance 
of classification and coding in standards 
work is explained and the _ general 
principles are outlined. 


Malayan Tin Mines 

Some 41 Malayan tin mines are 
expected to open next month following 
the raising of the export quota for tin, 
according to Mr. A. W. Burne, senior 
Inspector of Mines in Kuala Lumpur. 
He said “We informed 93 mines that the 
Central Committee had authorized me to 
permit resumption of their mines. Of 
these, 41 have given notice of their inten- 
tion to restart”. Two new mines had 
also been authorized to begin work, Mr. 
Burne added. Official figures show that 
455 mines were in operation at the end 
of October—22 more than at the end of 
September. 


Gas in Industry 


An exhibition illustrating “Gas at work 
in industry” has been organized by four 
of the Area Gas Boards—Eastern, North 
Thames, South Eastern and Southern. 
The exhibition will be held at the Royal 
Horticultural Hall, Westminster, from 
March 1 to 12 next year. This is the 
second of its kind. 

How gas continues to meet the 
demands of modern industry will be 
demonstrated by working plants, models, 
photographs, films, and the like. Atomic 
energy, radar, television, aircraft, rockets, 
= — the industries which make use 


There will be demonstrations of metal 
melting, tinning, die-casting, and special 
purpose plant for the clean heat-treat- 
ment of metals. Another feature will be 
the vitreous enamelling of aluminium, of 
special intercst as it will employ plant 
of new design. Drying operations by 
means of direct and indirect plant will be 
seen, and an infra red plant will carry out 
paint finishing operations. 


Scientific Instruments 


Readers are reminded that one of the 
early exhibitions to be held in the New 
Year is that of the Physical Society, at the 
Horticultural Halls, Westminster, from 
January 18 to 22. In addition to the 
actual exhibits, there will be three demon- 
stration lectures given, one each on the 
first three days. Full details of the 
exhibition may be obtained from the 
offices of the Society at 1 Lowther 
Gardens, Prince Consort Road, London, 
SW. 


Dust Collection 


A useful booklet has just been issued 
by W. C. Holmes and Company Ltd. on 
the subject of the collection of dust or 
fume in the form of a sludge or liquid 
effluent. Details of the Holmes-Schneible 
multi-wash system are given, together 
with many diagrams, data, photo- 
graphs, etc. 

A typical muiti-wash system comprises 
a multi-wash collector, an exhaust fan, 
louvred exhaust hoods, duct-work, and 
piping to carry the collected material to 
the dewatering equipment. Although the 
multi-wash collector is an integral and 
important unit in any installation, the 
system is not only confined to this phase 
of the dust removal problem. Equally 
vital is the adequate ventilation at the 
dust source, the transportation of the 
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dust-laden gases to the collectors, and 
the subsequent removal of the dust from 
the collector effluent. 


A Christmas Lecture 


Organized by the Birmingham section 
of the Institute of Metals, a Christmas 
lecture for schoolchildren was given in 
the Birmingham and Midland Institute 
by Professor J. Nutting, of the Depart- 
ment of Metallurgy at Cambridge 
University. 

Some 600 children attended the lecture, 
and were undoubtedly interested in the 
many experiments which Prof. Nutting 
carried out, and the various models and 
equipment which he had brought with 
him. At the end of his lecture the Pro- 
fessor made an appeal for recruits to the 
science of metallurgy. 


Fire Protection 


In the latest brochure issued by the 
Fire Protection Association, the subject 
of structural fire protection is dealt with 
in two sections. One section discusses 
the general principles of fire-resisting con- 
struction and the part that the layout and 
sub-division of buildings can play in the 
promotion of fire safety. The other 
section discusses in greater detail the 
application of fire protection principles to 
individual elements of structure, and 
recommendations are given for the fire- 
resistance required for various structural 
elements, such as fire-separating walls, 
floors, columns, beams. The fire-resist- 
ance grading of most traditional structural 
elements are listed in a series of tables at 
the end of the booklet. 

Copies of this brochure are obtainable 
from the Fire Protection Association, 
31-45 Gresham Street, London, E.C.2. 
Price to non-members, 2s. 
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Metal Market News 
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AST week saw gains in all the 
metals except tin, but copper 
closed quite a bit below the best 

due to news which pointed to an early 
ending of the copper strike. On the 
Stock Exchange, sentiment improved 
in spite of the upward tendency of 
discount rates, but Wall Street was 
somewhat erratic although it begins to 
look as though the troubles in the steel 
industry may be resolved. As the end 
of the year approaches, it is realized 
that 1959 has shown an improving 
tendency as the months have gone by 
and there is a strong inclination to 
look forward with some optimism to 
developments during 1960. Copper is, 
of course, in a difficult situation, for the 
New Year will usher in a condition of 
severe shortage inasmuch as about a 
quarter of a million tons have been lost 
through strikes. At the present time, 
electro for prompt delivery is decidedly 
scarce and wirebars almost unobtain- 
able. Other grades, too, are not easy 
to obtain and the Metal Exchange 
warehouse stocks, reduced again by 
805 tons at the beginning of the week, 
stood then at 5,897 tons. No wonder 
that the backwardation is wide, for 
there is very little prospect at present 
of any augmentation in the L.ML.E. 
reserves, which are, of course, 
dangerously low. Indeed, in face of the 
necessity for consumers to rebuild 
their inventories and the producers 
their pipe lines, it looks as though 
months may elapse before the back- 
wardation is eliminated. In the mean- 
while, operators have to do the best 
they can, but as a hedging medium 
the market is virtually out of the run- 
ning, that is, if the need is for protec- 
tion against a fall in the value of the 
metal. 

Last week saw a fairly active trading 
session in the copper ring, the turnover 
without Kerb dealing being fully 
13,000 tons. As already mentioned, 
the principal strength was seen in the 
cash position, which advanced in mid- 
week to £259 with three months at 
£242 10s. Od. However, this was not 
held in the face of reports that nego- 
tiations between the producers and the 
unions were making progress. Finally, 
on Friday afternoon, news came through 
that Asarco had reached a settlement 
and the Kerb market showed a loss of 
30s. at £238 10s. Od. after the unofficial 
quotation had been given out as £240. 
This price showed a gain on the week 
of £3. Cash was £17 dearer at £257, 
which was £4 above the previous 
Friday. For “free” copper in the 
States it was reported that dealers were 
securing as much as 39 cents, but 
it must be presumed that the tonnage 
changing hands at that level was incon- 
siderable. The producers’ price in the 
States appears to be 33 cents, but it 
can hardly be imagined that there is 
much business passing at that level. 

Tin did not look particularly happy, 


in spite of a further fall of 208 tons in 
Metal Exchange stocks, and at the close 
cash was down £2 at £791, while three 
months declined by £4 to 787. The 
backwardation, it will be noted, 
widened to £4. The turnover was 
410 tons. The market was rather taken 
aback to learn that the Buffer Pool 
appears to be holding some 10,000 tons 
of tin, a figure which is not likely to be 
reduced at the moment. In zinc, a 
backwardation persists and has even 
increased somewhat, for last Friday 
saw it at £6 5s. Od., the closing quota- 
tions being £97 for December and 
£90 15s. Od. for March. Prompt 
gained £2 5s. Od. and forward £1. In 
lead, nearly 6,000 tons changed hands 
with virtually no alteration in the 
quotations, which stood at £71 15s. Od. 
for December and March. Much 
change in the prices of these two metals 
is mot anticipated, but people are 
inclined to be rather bullish about zinc. 


Birmingham 

Activity continues on a high scale 
in the Midland industrial area. The 
motor trade continues to make records 
so far as output and exports are con- 
cerned, and this has brought prosperity 
to many smaller firms engaged in the 
production of metal components. The 
unemployment that was rife at the 
beginning of the year has been very 
largely reduced. In fact, many firms 
have vacancies for skilled and semi- 
skilled men. Changes are unlikely 
during the remaining days before the 
Christmas holiday, and industrialists 
are confident in regard to business in 
the New Year. As far as raw materials 
are concerned, it seems likely that 
supplies will become tighter all round. 

Iron and steel output is about 
30 per cent higher than it was at the 
end of last year. Much of this progress 
has been made in the second half of 
1959. The motor trade has increased 
its consumption very considerably, but 
other industries which have taken more 
steel are building, general engineering 
and constructional engineering. 
Deliveries are being extended with 
nearly all products now that the list of 
consumers is growing. Producers are 
well situated for business over the next 
two or three months. It is hoped that 
more plant will be brought into action 
to take care of the ever-increasing call 
for cold rolled sheets for the motor 
trade. Foundries are busy on castings 
for the engineering industries, the 
motor trade and building. Demand 
has increased sharply for pig iron. 


New York 


Copper futures were firm in the 
nearby months, December and 
January on covering. The trading 
volume was good. Physical copper 
continued firm. Dealers reported sales 
of prompt delivery copper at 39 cents 


per lb. Consumer buying was spotty, 
however. Tin was softer and consumer 
interest was _ light. Lead was 
moderately active. Zinc reported a 
good volume sold, particularly special 
high grade zinc. In late trading, tin 
was quiet and steady. Lead, zinc and 
copper were unchanged. 

Imports of copper and lead into the 
United States declined in October, 
while zinc imports increased, accord- 
ing to figures compiled by the Ameri- 
can Bureau of Metal Statistics from 
U.S. Census Bureau records. 

Paris 

Sharp advances in London scrap 
metal prices were followed by the 
Paris market, but business has been 
somewhat restricted because buyers 
generally were not inclined to make 
concessions. In the case of brass, 
gains were modest only for this reason. 
An easy tone prevailed for lead in the 
absence of interest, while zinc was 
the only section where active dealings 
have been noted. Aluminium was 
unchanged in a very quiet market. 


Norway 

According to statistics issued in Oslo 
metal production in Norway has been 
rising steadily this year, and output of 
several metals is now breaking all 
previous records. Output of aluminium 
totalled 12,763 tons in September (the 
last month for which statistics are 
available), a new monthly record, and 
around 1,400 tons more than in Sep- 
tember last year. During the first nine 
months of 1959, Norway’s aluminium 
production totalled 106,800 tons, com- 
pared with 88,700 tons in the corres- 
ponding period of last year. Aluminium 
production for the whole of this year 
is likely to reach some 140,000 tons, 
against nearly 122,000 tons last year. 
Expansion schemes now under way 
will raise Norway’s output’ of 
aluminium to 160,000 tons in a few 


years. 
Copper 1,800 


production reached 
tons in September, also a new monthly 


peak. In January-September, Norway 
produced 14,250 tons of copper, against 
13,100 tons in the first three quarters 
of 1958. Output of nickel in Septem- 
ber reached the record figure of 
2,375 tons, and for January-September 
the total was 18,768 tons, or 1,000 tons 
up from a year earlier. 
Bolivia 

According to reports which reach us 
via Tokyo six Japanese companies 
have started joint efforts to develop a 
Bolivian copper mine to secure ore for 
the Japanese copper industry. A new 
company, Nittoh Bolivia Mining Com- 
pany has been formed to develop the 
Chacarilla copper mine, 90 miles south- 
west of La Paz (the capital of Bolivia), 
with an authorized capital of 
400,000,000 yen. 
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Non-Ferrous Metal Prices 





London Metal Exchange 


Thursday 10 December to Wednesday 16 December 1959 


£255 10 0 


ini’ £256 10 0 
£253 10 0 





Fri Mon Tue Wed 





Aluminium Ingots 

Antimony 99:6% 

Antimony Metal 99% . . 

Antimony Oxide 

Antimony Sulphide 
Lump 

Antimony Sulphide 
Black Powder 


Bismuth 99-95% 

Cadmium 99:-9% 

Calcium 

Cerium 99% 

Chromium .... 

Cobalt 

Columbite.... per unit 

Copper H.C. Electro.. ton 
Fire Refined 99-70°, ion 
Fire Refined 99-50% ws 





d. 
0 
0 


LEAD 


810 
800 
790 
780 
770 
760 
750 
740 
730 


| £791 00 





£790 00 


TIN 


i £788 10 0 


Thurs Fri Mon Tue Wed Thurs Fri Mon Tue Wed 


Primary Metals 


All prices quoted are those available at 2 p.m. 16/12/59 


ton 
. grm. 
oz. 
eae .......+. ¥ 
Iridium oe 
grm. 
Lead English ton 
Magnesium Ingots.... lb. 
Wotcned Tar ......-. gs 
Powder Grade 4 .... ,, 
Alloy Ingot, A8 or AZ91 ,, 
Manganese Metal ton 
Mercury 
Molybdenum 


Copper Sulphate 
Germanium 


£ 
78 


12 


24 


s d. 
0 0 
10 
10 
0 
15 


oe 


PWOS SOSH OO SO 6 6H 


Wil £787 10 0 
i’ £95 150 


Aa 





= = 


Thurs Fri Mon Tue Wed 





Palladium 
Platinum .... 
Rhodium .. 
Ruthenium .... 
Selenium .... 
Silicon 98%, 
Silver Spot Bars 
Tellurium 

Tin 

*Zinc 


Electrolytic. .... - — 

Min 99-99° — 

Virgin Min 98% .. 92 15 0 
Dust 95/97% 126 0 0 
Dust 98/99% ...... 132 0 0 
Granulated 99+ % 117 15 0 
Granulated 99-99 + % 135 2 6 


*Duty and Carriage to customers’ works for 
buyers’ account. 


Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium 
fr/kg <~£/ton 


Canada 
c/lb f£/ton 


France 
fr/kg —£/ton 


Italy 
lire kg —~£//ton 


| Switzerland | United States 
| fr kg ={£ /ton c/lb = £/ton 





Aluminium 
Antimony 99.0 
Cadmium 


9 
Electrolytic 
Lead 
Magnesium 
Nickel 


Tin 108.25 7 
Zinc 

Prime western 

High grade99.95 

High grade99.99 

Thermic 

Electrolytic 


34.00 251 


97 


22.50 


168 0 
171 10 
975 0 


224 
230 
1,300 


185 17 6 


6 

0 

0 
130.00 
138.00 


97 10 0 
103 10 0 


121 


t 
212 10 26.80 


29.00 
139.00 


214 10 
232 0 
1,040 0 


221 5 | 2.50 
265 10 | 


255 0 
77 76 


3.00 

97 2 6 | .91 

708 0} 7.50 637 10 

885 0 | 9.75 828 176 
| 

102 0 


12 6 | 1.20 
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Non-Ferrous Metal Prices contin: 
Ingot Metals 
All prices quoted are those available at 2 p.m. 16/12/59 
Aluminium Alloy (Virgin) £ s. d. *Brass 2 ie Phosphor Copper “<4 
B.S. 1490 L.M.5 .... ton 210 0 0 BSS 1400-B3 65/35 .. ton 164 0 0 WE ee ton 275 0 0 
B.S. 1490 L.M.6 .... ,, 202 0 0 pe a nen io errs » 277 0 (0 
B.S. 1490 L.M.7 .. os ae 2 § BSS 1400-B6 85) i » 216 8 © 
B.S. 1490 L.M.8 .. eo ma @ 0 
BS.140LM9 .... . 2300 Gunmetal — Tin Dy 
R.C.H. 3/4% ton 7 eee. eee Perera ee ‘a 
B.S. 1490 L.M.10 o as © 6 
B.S. 1490 L.M.11 215 0 0 (85/5/5/5) LG2...... 5 204 0 0 
B.S.1490L.M12.... » 223 0 0 aoe ee ee 
B.S. 1490 L.M.13 ” 216 0 0 Ce aaa) + «+ -- » 235 0 0 BSS 1400-SB1 ...... » 260 0 0 
B.S. 1490 LM 14 ” 224 0 0 iE > ae » 269 0 O 
B.S. 1490 L.M.15... «an 2 6 "apnea eee Solder, soft, BSS 219 
B.S. 1490 L.M.16... » 206 0 0 Sl Baws 195 0 0O : 
BS.100LMIS.... | 203 00 BSSI0HTE? 5 21400 «© Gms k mmmens.--. » 387 0 0 
B.S. 1490 L.M.22.... 5 210 0 0 BSS 1400 HTB3 .... ,, 225 0 0 et eaanaina » 403 0 0 
Nickel Silver 
Auasiniom Alloys (Secondary) Casting Quality 12% ,, 245 0 0 Solder, Brazing, BSS 1845 
B.S. 1490 L.M.1 .... ton 172 0 O p 16%, 250 0 0 
B.S. 1490 L.M.2 .... ,, 185 0 0 “4 2 18% » 270 0 0 Type 8 (Granulated) Ib. - 
B.S. 1490 L.M.4 .... ,, 192 0 0 2 ay " Type 9 » ” - 
B.S. 1490 L.M.6 . y 200 0 0 £*Phosphor Bronze 
B.S. 1400 P.B.1. (A.I.D. Zinc Alloys 
*Aluminium Bronze released).......... » 303 0 0 B.S.S.1004 Alloy A .. ton 128 7 6 
BSS 1400 AB.1 ton 251 0 0 B.S. 1400 LP.B.1.... » 228 0 0 B.S.S.1004 AlloyB .. ,, 132 7 6 
BSS 1400 AB.2 » 200 0 0 * Average prices for the last week-end. Sodium-Zinc........ 2 8} 
-~ J 
Semi-Fabricated Products ~ 
Prices vary according to dimensions and quantities. The following are the basis prices for certain specific products. 
Aluminium Brass Lead 
Sheet 10 S.W.G. Ib. 2 8 Condenser Plate (Yel- Pipes (London) . ton 111 10 O 
Sheet 18 S.W.G. ,, 2 103 low Metal) ...... ton 210 0 0 Sheet (London) » 109 5 0 
Sheet -_— Bw « 3 1% Condenser Plate (Na- Tellurium Lead » £6 extra 
Strip . S.0ah w& 2 8 ee oe ~ ao © © 
Strip 18 S.W.G. > ¢ Se greene Ib. 2103 Nickel Silver 
Strip 24 S.W.G. ,, 211 Sheet and Strip 7% .-. Ib. 3 11} 
Circles 22 S.W.G. ,, 3 2 Co Wire 10% =... .-.--. 9» 4% 
Circles 18 S.W.G. > 3 14 Beryllium Copper silat 
Circles 12 S.W.G. ,, 3 04 Strip .....-.+.--. » 1 411 P 
Plate as rolled ...... 28 OY he gd cane 4 a a» £§ rere -~ 4 3} 
Sections... ..-. ~ Oe a ad anne cal » 1 4 9 Titanium (1,000 Ib. lots) 
Wie 103.W.G. ..-. » 2 ug Billet 44° to 18° dia... Ib. 54/- 55/- 
se im ot Copper Rod 3" to 4’ dia. .... ,, 95/- 62/- 
S.W.G. teem wee ene ” 4 1 Tubes : lb. y 58 Wire -036°--232” dia. ‘a 167/- 110/- 
REC Strip -003” to 048” .. ,, 200/- 75/- 
Aluminium Alloys oo lata as « wes 383 0 0 Sheet 8’ x 2". 20 gauge ,, 85/- , 
BS1470. HS10W. Plain Plates ........ x — Tube, representative 
Sheet 10 S.W.G. ,, 3 1 Locomotive Rods a —_— average gauge »» 300/- 
Sheet 18 S.W.G. ,, 3 3 Sy WUE sisccencs » 31015 0 eee » 105/- 
Sheet 24 S.W.G. ,, 311 
Sip 10 S.W.G. ,, a8. «te Nickel Zinc 
Strip 18 S.W.G. ,, 3 25 Cupro Nic ON rr ton 130 10 0 
Strip 24 S.W.G. ,, 3 104 Tubes 70/30 ..... . Ib. 3 8} | Es i nom. 
BS1477. a oa 
Plate as ro nies 2 = 
BS1470. HCISWP. Domestic and Foreign 
Sheet 10 S.W.G. ,, 3 9% ' 
Sheet 18 S.W.G. ,, 4 2 , . 
Sheet 24 S.W.G. ,, 5 0§ Merchants’ average buying prices delivered, per ton, 15/12/59. 
Strip 10 S.W.G. ,, 3 10$ Aluminium £ Gunmetal £ 
— 2 oe * 4 2 New Cuttings ............-. 152 Gear Wheels .............. 185 
se SS. i ee | RNRIRSS ENON ee ~~ eReapeeese 185 
$1477. HPCISWP. Segregated Turnings ...... 109 Ser ee eer 173 
Plate heat treated.. ,, 6 34 a diccanndnuswdees 168 
Wire 10 S.W.G. ,, 3 103 INE 5 witin die deatsanons 175 Lead 
BS1471. HTI10OWP. SES od nivinn so edede aes 162 Scrap 61 
Tubes | in. o.d. 16 Heavy Yellow ............+. oa 
S.W.G. ” 5 03 BE “Wiles sake sddind Cena ed 125 Nickel 
BS1476. HEIOWP. NS haben dhan eh chs a 1S Conon a: 
Sections ......-... ” 2 ih Collected Scrap ...........- ee ee a eee es 
‘ a... GS Se ROE 550 
rass 
. Bed a 2 Of Copper Phosphor Bronze 
Brazed Tubes. ... . a 3 23 OO ea errs or ee 228 So ee 173 
Drawn Strip Sections ,, 3 34 Firebox, cutup .......... 215 Perr ere ore rere 168 
OE Sree reer ton 221 5 O Heavy .....--..-. 210 1 
Strip a ke ~ a 3 6 BN 2a: icc hie wd oxi ghoha-o 205 Zinc 
Extruded Bar... % 2 li CuttingS .....---+eeeeeeees 228 Remelted ...........+.-++-- 86 
Extruded Bar (Pure WE in pcs aehe twaes bars 205 rr er err ere 73 
ous eS Breer ee eee 171 ee ee re ee 53 


Metal Basis) 
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Metal Statistics 





Detailed figures of the consumption 
and output of non-ferrous metals for the 
month of Oct., 1959, have been issued by 
the British Bureau of Non-Ferrous Metal 
Statistics, as follows in long tons:— 


COPPER 


Wire - 

Rods, bars and sections . 
Sheet, strips and plate 14,661 12,305 
Tubes , 9,070 8,403 
Castings and miscellaneous 7,548 —_ 
Sulphate .. 1,413 _ 


Gross Copper 
Weight Content 
. 24,014 23,520 
. 15,742 10,349 


73,448 61,101 
Of which: 
Consumption of Virgin Copper 
Consumption of Copper and 
Alloy Scrap (Copper Content) 


47,345 
13,756 


LEAD 


Cables 

Batteries .. 

Battery Oxides . 

Tetra Ethyl Lead Pen 
Other Oxides and Compounds is 
White Lead x és 
Shot : aks re 

Sheet and Pipe ; 

Foil and Collapsible Tubes 
Other Rolled and Extruded 
Solder 

Alloys ae 

Sissaiiennes Uses 


8,948 
2,922 
2,402 
1,994 
3,112 
825 
358 
6,860 
440 


724 
1,377 
1,723 
1,241 


Total 32,926 


TIN 
Tinplate .. 
Tinning: 
Copper Wire 
Steel Wire 
All other 
Solder 
Alloys 
Foil road Collapsible Tubes, etc. 
Tin Compounds, Salts, and 
Miscellaneous Uses 


Total Consumption 


ZINC 

Galvanizing 

Brass : 

Rolled Zinc 

Zinc Oxide 

Zinc Die-casting alloy 
Zinc Dust 
Miscellaneous Uses 


Total, All Trades 


Of which: 

High purity 99°99 per cent 

Electrolytic and high = 99- 95 
per cent 

Prime ey ¢ G. O.B. ‘and de- 
based 

Remelted . 

Scrap Brass and other Cu alloys 

Scrap Zinc, alloys and xzsidues . 


ANTIMONY 

Batteries .. 

Other Antimonial Lead . 
Bearings .. 

Oxides—for White Pigments 
Oxides—other 
Miscellaneous Uses 
Sulphides 


Total Consumption 


Antimony in Scrap 
For Antimonial Lead 
For Other Uses .. 


Total Consumption 


CADMIUM 


Plating Anodes 

Plating Salts 

Alloys: Cadmium Copper 
Alloys: Other... 
Batteries: Alkaline 
Batteries: Dry 

Solder 

Colours 

Miscellaneous Uses 


Total Consumption 





The figures in brackets give the English equivalents in £1 per ton:— 


France (francs per kilo): 
Electrolytic 
scrap 
Heavy copper 
No. | copper wire -. 
Brass rod ends 
Zinc castings 
Lead . 


(£219.0.0) 292 
(£219.0.0) 292 
(£210.0.0) 280 
(£150.0.0) 200 
(£67.12.6) 90 
(£64.12.6) 86 
(£135.0.0) 180 


Italy (lire per kilo): 

Aluminium soft sheet 
clippings (new) . (£200.15.0) 340 

Lead, soft, first quality (£80.17.6) 137 

Lead, battery plates (£45.10.0) 77 

Copper, first grade (£236.0.0) 400 

Bronze, commercial 
gunmetal 

Brass, heavy 

Brass, light 

Brass, bar turnings . . 

Old zinc 


(£183.0.0) 310 
(£162.5.0) 275 
(£147.12.6) 250 
(£150.10.0) 255 

(£54.5.0) 92 


Japan (Yen per metric ton): 
Electrolytic copper (£—) 
Copper wire No. 1.. (£—) 
Copper wire No. 2.. (£—) 
Heavy copper ({—) 
Light copper (£—) 
Brass, new cuttings.. ({—) 
Red brass scrap ..-. (£—) 


West Germany (D-marks per 100 kilos): 
Used copper wire (£219.0.0) 250 
Heavy copper (£219.17.6) 252 
Light copper (£175.5.0) 200 
Heavy brass (£131.10.0) 150 
Light brass (£100.15.0) 115 
Soft lead scrap (£57.10.0) 65 
Zinc scrap (£48.2.6) 55 
Used aluminium un- 


343,000 
295,000 
250,000 
295,000 
240,000 
210,000 
223,000 


(£105.2.6) 120 


Financial News 


The Heenan Group 

New pro it before taxation, at £521,469, 
is stated to be the highest ever recorded 
and compares with £419,481 in the 
previous _ year. Taxation requires 
£262,589 and the net proit of the group 
is £158,880 as compured with £169,314 in 
1958. ‘The group includes Heenan and 
Froude Ltd., Fielding and Platt Ltd., 
Court Works Ltd., Morton Machine Co. 
Ltd., and Associated Locomotive Equip- 
ment Ltd. 





Minworth Metals Ltd. 


The 19th annual general meeting of the 
company was held in London on Monday 
last presided over by Sir John Fox, 
O.B.E., chairman of the company. In the 
circulated report the following extract 
occurs: At an extraordinary general 
meeting resolutions will be submitted to 
authorize an increase in capital and a one 
for two scrip issue to be provided for 
by capitalization of £91,384 from general 
reserve. It must not be assumed from 
this that the amount distributed by way 
of dividends will be increased. 


Tube Investments Ltd. 


At an extraordinary meeting of the 
company in Birmingham on Monday last 
a resolution was passed to exclude its 
aluminium interests from the operation 
of the borrowing limit clause. The chair- 
man of the company said that they now 
had membership in Reynolds Me:als of 
the U.S.A. and it was considered 
desirable that the aluminium companies 
should be separated from the rest of T.I.’s 
activities for the purpose of any borrow- 
ing. He also said that the directors did not 
foresee any need in the immediate future 
for new finance for T.I. other than 
possibly the aluminium companies. 


New Companies 


The particulars of companies recently 
registered are eee from the daily 
yoo compiled by Jordan and Sons 

» Company Registration Agents, 
Chesaume Lane, W.C.2. 


B. Wildsmith Limited (641280), Bowli 
Green Street, Sheffield, 3. Register 
November 5, 1959. To take over busi- 
ness of wire drawers and manufacturers, 
steel merchants and factors carried on at 
Sheffield by B. Wildsmith, etc. Nominal 
capital, £100 in £1 shares. Permanent 
directors: Benjamin Wildsmith and Mrs. 
Joyce Wildsmith. 


S. Fry and Company Limited (641453). 
Registered November 6, 1959. To enter 
into an agreement between S. Fry and Co. 
(Holdings) Ltd. and the company, and to 
carry on the business of metal powder 
merchants carried on at 6-9 Red Lion 
Market, Whitecross Street, E.C.1, by 
S. Fry and Co. (Ho'dings) Ltd. Nominal 
capital, £12,500 in £1 shares. Directors: 
Mrs. Antonie Strauss, Haroid S. Fry and 
Aymer N. Wood. 


Stockholders (Cardiff) Limited (641395), 
130 Bute Street, Cardiff. Registered 
November 6, 1959. To carry on business 
of non-ferrous and ferrous stockists, etc. 
Nominal cavital, £300 in £1 shares. 
Directo-s: Ivor W. Morgan, Edward H. 
Mo:gan and Edgar J. Griffiths. 
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THE STOCK EXCHANGE 
Steels And Leading Engineering Shares Continued In Good Demand 





Div. FOR 
MIDDLE PRICE LAST DIV. FOR Div. 1959 
NAME OF COMPANY 14 DECEMBER FIN. PREV. YIELD HIGH LOW 
+ RISE — FALL YEAR YEAR 


ISSUED AMOUNT 
CAPITAL OF SHARE 
~ 





é é Percent Per cent 

4,435,792 1 Amalgamated Metal Corporation ... 31/3 9 9 

400,000 2/- Anti-Attrition Metal .. . ‘isa 1/3 4 84 
41,303,829 Stk. (£1 Associated Electrical Industries 60/- ' 15 15 

1,613,280 1 Birfield .. i mie ; a 65/6 15 15 

3,196,667 1 Birmid Industries id ‘ ... 1004/6 : 20 174 

5,630,344 Stk. (£1) Birmingham Small Arms ie 68/9 + 11 

203,150 Stk. (£1) Ditto Cum. A. Pref.5% ... ... | 15/9 5 5 
350,580 Stk. (£1) Ditto Cum. B. Pref. 6% ... Pw 20/- 6 6 
500,000 1 Bolton (Thos.) & Sons = 45/- 10 10 
300,000 1 Ditto Pref. 5% ‘ 15/- 5 5 
160,000 1 Booth (James) & Co. ‘Cum. Pref. 1%, 20/9 +3d. 7 7 

1,500,000 Stk. (€1) British Aluminium Co. Pref.6% _ ... 20/9 6 & 
17,247,070 Stk. (£1) British Insulated Callender’s Cables 56/3 + 124 
17,047,166 Stk. (€1) British Oxygen Co. Ltd., Ord. aa 79/6 : 10 10 

1,200,000 Stk. (5/-) Canning (W.) & Co. ... lad oa 16/- +6d. 25+ *2¢Ct 25 

60,484 1/- Carr (Chas.) ... —_ ‘ pak 2/14 + , 124 25 
555,000 1 Clifford (Chas.) Led. ... at ae 28/- 10H 
45,000 1 Ditto Cum. Pref. 6% oan ae 16/9 6 
250,000 2/- Coley Metals ... , nde aa 3/9 15 
10,185,696 1 Cons. Zine Corp.t “ wr ca 75/3 15 

1,509,528 1 Davy & United ‘ “ ‘ 111/3 -1f- 30¢ 

6,840,000 5/- Delta Metal... ~ aa 25/- + 9d. 31 

5 296,550 Stk. (€1) Enfield Rolling Mills Led. ia aan 53/6 +9d. 15 

750,000 1 Evered & Co. ... es as | 42)/- 10§ 
18,000,000 Stk. (€1) General Electric Co. ... ei oe 42/9 —9d. 10 
1,500,000 Stk. (10/-) General Refractories Ltd. ... ca 45/- 20 
401,240 1 Gibbons (Dudley) Ltd. sie sas 66/-xd —9d. 164 
750,000 5/- Glacier Metal Co. Led. with = 10/9 + 3d. 114 
1,750,000 5/ Glynwed Tubes , ah 25/44 —14d. 20g 
5,421,049 10/- Goodlass Wall & Lead tinduseries .-. | 48/6 +4f- 13} 
342,195 1 Greenwood & Batley _ w. | 1197/6 
5/- Harrison (B'ham) Ord. - ale 25/6 + 3d. 
1 Ditto Cum. Pref. 7% bis a 19/6 
5/- Heenan Group aie 15/9 +9. 
Stk. (£1) Imperial Chemical naduserten ous 56/9 2/9 
34.736,773 Stk. (£1) Ditto Cum. Pref. 5% oa — 17/6xd 
14,584,025 o International Nickel 199 +8 
300.000 1 Johnson, Matthey & Co. Cum. Pref. 5%, 16/3 
6,000,000 1 Ditto Ord. .. oa ‘ 48/6 +1/- 
600,000 10/- Keith, Blackman ; an = 32/6 
320,000 4/- London Aluminium ... ini _ 7/74xd + 3d. 
765,012 1 McKechnie Brothers Ord. ... os 61/6 + 9d. 
1,530,024 1 Ditto A Ord. . se ain 60/6 +1/3 
1,108,268 S/- Manganese Bronze & Brass ... PP 15/6 —1/3 
50,628 6/- Ditto (74% N.C. Pref.) ... ae 6/3 
13,098,855 Stk. (£1) Maral Box : “ 76/6 —3/- 
415,760 Sek. (2/-) Metal Traders .. ; > 9/6 
160,000 1 Mint (The) Sieminghem ‘ - 35/- 
80,000 5 Ditto Pref. 6% = ewe ed 80/- 

5,187,938 Stk. (€1) Morgan CrucibleA ... ‘ sai 50/- —9d. 

1,000,000 Stk. (£1) Ditto 54% Cum. ist Pref. ‘ion 18/6 

2,200,000 Stk. (£1) Murex ... << ww} 6- +19 

468,000 5/- Raccliffs (Great Bridge) oa ‘ani 13/6 
234.960 10/- Sanderson Bros. & Newbould -~ 55/- 

3,400,500 Sek. (S/-) Sorck : : ... | 20/9xcap + 6d. 

6,698,586 Stk. (£1) S.one-Platt taduserios tn me 59/6 —6d. 

2.928,963 Stk. (£1) Ditto 54% Cum. Pref. a ina 18/- 3d. 
18,255,218 Stk. (£1) Tube Investments Ord. wu ... | 128/6 + 6/6 
41,000,000 Stk. (£1) Vickers - , 34/- +146 

750,000 Stk. (€1) Ditto Pref. 5%, _ , aa 16/- 

6,863,807 Stk. (£1) Ditto Pref. 5% tax free .. ‘in 24/- 

2.200,000 1 Ward (Thos. W.), Ord. ns .. | 155/- +1/3 

2,666,034 Stk. (£1) Westinghouse Brake ... ad 55/6 + 5/6 

225,000 2/- Wolverhampton Die- Conteg vos | C292 + 9d. 
591.000 S/- Wolverhampton Metal a .-. | 32/10}xd —7}d. 
78,465 2/6 Wright, Bindley & Gell va it 8/- +-3d. 

124,140 1 Ditto Cum. Pref. 6% pa see 14/3 
150,000 1/- Zinc Alloy Rust Proof ene oat 3/74 


33/3 
1/6 
67/- 
75/- 
108/9 
68/9 
16/3 
20/- 
45/- 
15/6 
20/9 
20/9 
61/- 
79/6 
16/9 
2/104 2/3 
28/- 22/6 22/- 
17/- 15/3 
4/- 2/104 4/6 
75/9 59/- 
111/9 43/14 87/- 
26/6 12/- 25/- 
60/- 36/74 38/- 
42/- 30/- 30/- 
48/9 30/- 40/6 
46/3 31/9 39/3 
67/- 63/- 67/6 
10/9 6/74 8/3 
26/3 16/44 18/14 
49/6 28/74 30/9 
117/6 75/- 57/9 
26/3 14/114 15/9 
19/6 19/3 19/9 
15/9 7/6 9/74 6/9 
58/9 33/9 38/- 24/3 
18/10}  16/- 17/14 16/- 
199 1544 169 1323 
16/3 15/44 16/9  15/- 
49]- 29/74 47/- 36/6 
33/9 25/- 28/9 15/- 
8/3 5/3 6/- 3/- 
63/9 41 /- 45/- -32- 
62/- 38/9 45/- —-30/- 
18/6 13/9 14/14 8/9 
6/3 6/- 6/3 5/6 
80/- 44/74 73/3 40/6 
12/3 8/44 9/- 6/3 
35/- 2/- 22/9  19/- 
80/- 69/- 83/6  69/- 
51/6 30/74 45/- —-34/- 
18/6 17/6 18/- —17/- 
66/9 41/- 58/9  46/- 
13/6 9/6 11/14 6/104 
55/- 27/9 27/3 24/6 
30/9 18/- 18/7} 11/- 
63/- 42/6 45/6 22/6 
18/3 15/104 16/3 12/74 
128/6 72/- 86/- 48/44 
37/- 27/44 36/3 28/9 
16/- 14/3 15/9 14/3 
24/- 20/6 23/- 21/3 
157/6 83/- 87/3 70/9 
55/6 39/9 46/6 32/6 
13/3 8/84 10/1} 7/- 
34/- 21/6 22/9 14/9 
8/- 4/114 5/44 2/9 
13/9 12/104 13/- 11/3 
3/93 2/9 3/14 274 
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*Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. {t and 100% capitalized issue. @The figures given 
relate to the issue quoted in the third column. A Calculated on £7 8 9 gross. Y Calculated on 114% dividend. ||Adjusted to allow for capitalization issue. 
D And 50% capitalized issue. C Paid out of Capital Profits. & and 50% capitalized issue in 7% 2nd Pref. Shares. § And Special distribution of 24% free of tax. 
R And 334% capitalized issue in 8% Maximum Ordinary 5/- Stock Units. @ Interim since increased from 10% to 12%. ¢& And 40% capitalized issue. 


Z incerim since increased. B And 50% capitalized issue. G And 13d. special distribution. F And special 5% tax free dividend. H And Capital 


Dividend of 74%. 
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BARREL 
PLATING 
EQUIPMENT 


Special well-proven features are built into EFCO- 


Efco-Udylite 


Udylite fully immersed plating barrels, such as 
high current carrying electrical contacts and 
large perforated area. Specification plating is thus 
achieved at the highest output per barrel, providing 


economies in labour, floor space and maintenance. 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 
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BOoLTrom’s 
H. €. COPPER BUSBARS 


Up to 10” wide x |” thick or 3” square drawn finish; up to 12” x }” x 16’ hard 
rolled: Extra heavy machined bars to customers’ requirements. 
Tubular and laminated busbars. 


Pre-assembly work on copper busbars 


Facilities are available in our Works for bending, sawing, 
drilling, slotting, and tinning to customers’ requirements. 


THOMAS 
BOLTON 
& SONS LTD 


Head Office: 
Mersey Copper Works, 
Widnes, Lancashire 
Telephone: Widnes 2022 





London Office and Export Sales 
Department: 
168 Regent Street, W.! 
Telephone: Regent 6427 
Cables: Wiredrawn, London 










(Above) 
Cathode bar, H. C. copper, 14’ 
24” long x 8” x §”, machined taper 
from 8" to 3” for distances of 7’ 
6” and 5’ |” from each end respec- 
tively, drilled with eleven 43” diameter 
holes and 1/2 elongated holes. 














(Right) 
Anode bar, H. C. copper, 
14’ 54” long x 8 x §” 
drilled with holes 3” 

diameter. 


GEORGE ae 


LIONEL STREET FOUNDRY 
J @) N a S HEAVY IRON BIRMINGHAM 3 
FOUNDERS Telephone: CENtral 1003-4 


LIMITED 







Established 1783 











Manufacturers of 


ROLLING MILLS 
SHEARS 

COILERS 

INGOT MOULDS 
TURNTABLES 


for the non-ferrous 
Metal Industry 


REDUCTION 
GEAR UNITS 
TO TRANSMIT 
UP TO 200 H.P. 


MACHINE 
MOULDED 

GEAR WHEELS 
UP TO 14 ft. DIA. 


GENERAL IRON 
CASTINGS UP 
TO 6 TONS 


HEAVY MACHINING 
CAPACITY 


16” x 22” Self contained 
Rolling Mill with Coiler 
and Motorised Screw 
Gear. 
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POLISHING LATHES 
AND 
POLISHING SHOP 
REQUIREMENTS 


B. O. MORRIS LTD. MORRISFLEX WORKS, BRITON ROAD - COVENTRY 
Telephone: 53333 (PBX) Telegrams: MORISFLEX, COVENTRY 


PRODUCT OF THE MUtiiglleh crouP 




















_ BLACK SEAM CRUCIBLE FURNACES 





Surerior Penronmance 





FACTORS : 
FAST MELTING - Gain of 15 mins/hour 
FUEL - - - + = 25% saving 
CRUCIBLES - - ~- 15% longer life 
TEST BARS - Specification assured 








Free demonstration ot your works. 


MIDLAND MONOLITHIC FURNACE LINING CO. LTD. 
GOOSE LANE, BARWELL, LEICESTER 
Seragnenee EARL SHILTON 2061/2 (2 lines) 
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PHOSPHOR 
COPPER 


HON FERROUS | 
“METAL INGOT! 


‘to all 
REQUIRED viCnKAo 


Prompt Deliveries 


RHONDDA METAL C°.L™® 
PORTH GLAM. 


TELEPHONE PORTH 


mon, Boned, | 


I, HAY HILL, LONDON, Ww. 


TELEPHONE: MAYFAIR 4654 





immediate dispatch from large finished stocks. . . 


Solder—Plumbers’, Tinmen’s, and 
Blowpipe and Ingot Solders, Motor 
Body Patching Solder 


Bearing Metals—High Speed Heavy 
Duty, and Heavy Duty 


Fusible Alloys—to specification or 
to special requirements 


Hornet Brand 


Also Ingot metals, refined Tin and remelted Lead 





50 years’ experience in smelting and refining 
MEMBER OF THE 
R. JONES and Company Limited t 


Stone Yard, Birmingham 12 Telegrams: ‘Hornet’ 


Phone: Midland 0916/7 BIRFIELD GROUP 





COATED 
ABRASIVES 
BY 


OF Wi ap 


For all 


Metal and Engineering Trades 


EMERY WELLINGTONITE 
(ALUMINOUS OXIDE) 


& CARBORUNDUM CLOTH 


IN SHEETS, ROLLS & BELTS # * 
DISCS & SHAPES y/ 





JOHN OAKEY & SONS LTD., 
Wellington Mills, London, S.E.| 
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ur 
Heavy Intermediate 


h 
F 70 \bs- per 
052 B : 


032" 


x Ss 
022” 


n 7 ” 350 
chang’ / ed is 6,000 O18 
(the drawing 


ae wow po YOu COMPARE? 








Photograph by permission of 
Messrs. Crompton Parkinson Ltd., 
Alfreton Road, Derby. 


and don’t forget 
MARSHALL RICHARDS 


means 
> MINIMUM MAINTENANCE 


MARSHALL RICHARDS 


MACHINE COMPANY LIMITED 


CROOK - COUNTY DURHAM -. ENGLAND 
TELEPHONE: CROOK 272 TELEGRAMS: MARICH CROOK 





Austins will collect all your works’ accumu- 
lation of non-ferrous scrap metals (zinc, lead, 
brass, tin, aluminium, bronze etc.) 


Any quantity — anywhere. 


sell it to ~ 


AUSTINS 


E. AUSTIN & SONS (LONDON) LIMITED - HACKNEY WICK, E.9 - Tel: AMMerst 2211 
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ORIGINAL & LARGEST MAKERS 
of 
EXTRUDED METALS 


MOST RELIABLE BRONZE 


FASTEST MACHINING 
AND OTHER ALLOYS 


RODS IN THE WORLD 





REGISTERED TRADE MARKS 
“DELTA,” “DELTOID,” 
“DIXTRUDO” & “DIXTAMPO” 


The DELTA METAL 


co. LTD. 
LONDON & BIRMINGHAM 








| buy PRIESTMAN’S 
because|>./], Z 
"6) a 


Many years ago | 
saw an  advertise- 
ment of Priestman's, Ss 
making what | then ™~\ a. 
thought a pretty bold claim re-  “w)’ 
garding the quality and consistency to specification 
of their aluminium alloys. | tried them 
out with a small order, and | have never dealt with anyone 
else since! They justified both their claims and 
my confidence. Other buyers tell 
me they've had just the same happy experience 
with Priestman’s. That's why I'm so sure 
YOU will be right with Priestman’s. 


SO MUCH THE BETTER 


T. J. PRIESTMAN LTD., 


FORGE LANE, MINWORTH, SUTTON COLDFIELD 
Tel. No.: ASHfield (B’ham) 1134 





IMPORTS EXPORTS 


DAVIES & CANN 
SiveneaD 
PLYMOUTH 


M. C. ENGERS 
LIMITED 
LONDON 


THE WEST COUNTRY’S 
LEADING MERCHANTSIN 
IRON, STEEL AND 
NON-FERROUS 
SCRAP METALS 


FOR ALL GRADES OF 
NON-FERROUS 


SCRAP 


METALS 
AND RESIDUES 





40 JASMINE GROVE 
PENGE 
LONDON - SE20 


FREEMAN’S WHARF 
CREMYLL ST., 
PLYMOUTH 








CHROME BARREL 
@ Cuts costs in plating small articles. 
@ Giving satisfaction wherever 

installed. 


@ Repeat orders 
received. 


BIiRMIincH APE LONDON: SHEFFIELD 














STEELS 


IN MODERN INDUSTRY 


4 Comprehensive Survey by 29 Specialist Contributors. 
General Editor W. E. Benbow, late Editor of Iron & Stet. Specifies the 
| steels best used in various engineering applications (bearing in mind the 
present need for economy), describes their general and special properties 
and how they may be surface finished for anti-corrosive and other 
purposes. This work—the latest, most comprehensive and authoritative 
on the subject—comprises 562 pages with 260 illustrations, and has 
a foreword by Dr. A. J. Gough, C.B., MBE, 
M.L.MECH.E., F.R.S. 
42s. net. By post 43s. 9d. 
Obtainable at ail booksellers. Published by:- 
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 
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proprietors retain the right to refuse or withdraw 
“copy’’ at their discretion and accept no responsibility 
for matters arising from clerical or printers’ errors. 
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APPOINTMENTS VACANT 
HeNTS. FDUCATION (jOMMITTEE 


FLETTON SECONDARY MODERN SCHOOL 
(PETERBOROUGH). 
APPLICAT IONS are invited from suitably 
qualified teachers for appointment as Metal- 
work Master at this newly reorganized school of 
about 700 pupils. Forms of application may be 
obtained from the undersigned and should be 
returned, duly completed, as soon as possible. 
AN C. CURREY, 
Director of Education. 
Gazeley House, 
Huntingdon. [7946 





E DITORIAL ASSISTANT. 
4 


THE Aluminium Development Association has 
a further vacancy for an editorial assistant in 
its expanding Publications Department. The 
work involves the compilation of technical data 
and the preparation of technical surveys of 
aluminium in various fields of use. Duties 
include the handling of text and illustration 
material, sub-editing, reading of proofs, and 
supervision of printers’ work. 
THE appointment is open to men or women 
having some technical background, and prefer- 
ably with works or industrial experience. A 
technical qualification is an advantage: knowledge 
of metallurgy is not essential. Salary in accord- 
ance with qualifications and experience. 
PPLICATIONS should be addressed to the 
Technical Director, 33 Grosvenor Street, W.1, 
“a marked “confidential” [7943 





N ETALLURGIST (Scientific Officer) required 

by Ministry of Aviation at National Gas 
Turbine Establishment, Pyestock, Farnborough, 
Hants., for basic studies of behaviour of wide 
range of materials for high temperature service; 
primarily on effects on fracture of thermal 
stresses, structural factors and environmental 
conditions. Ist or 2nd Class honours degree in 
metallurgy or equivalent qualification, required. 
Salary range £615-£1,090. F.S.S.U. terms. 
Opportunities for establishment if under 31. 
Forms from Ministry of Labour, Technical and 
Scientific Register (K), 26 King Street, London, 
S.W.1, quoting reference F.803/9A. {7944 


CAPACITY AVAILABLE 


ALUMINIUM Foundries. Gravity Dies 
designed, manufactured and proved. Capacity 
immediate. R. E. Ormerod Ltd., Ednall 

Bromsgrove, Worcs. (7925 


QHEET Metal Work, Metal Spinning, Deep 
Drawn Pressings, Stamping Press capacity 
700 toms. Max. draw 15”. Enquiries or speci- 
fications to Wades (Halifax) Ltd., Arden Works, 
Fenton Road, Halifax. {0019 
JK ELLERING and Cam a Gunay up 
to 8 ft.x6 ft., or 6 ft. diamet 

RMYTAGE BROS. (KNOTTINGLEY) Lrd., 
The Foundry, Knottingley, Yorkshire. Tel. 
Knottingley 2743/4. {0001 


HEAT TREATMENTS 


EAT Treatment. AI.D Approved, all 

wrought and cast Light Alloys. rge sizes 
a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. [0005 


MAUCi{NERY WANTED 


Alt types of Die-Casting Machines required; 
in good condition. A. J. Williams & Co. Ltd., 
95-99 Ndderley Road, Saltiey, Birminghem, 8. 


MONOMETER 
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SAVOY HOUSE 
115-116, STRAND 
LONDON, W.C.2 











MACHINERY WANTED 


ANTED—Motor driven universal overarm 
attachment to fit Cincinnati No. 2 Di 
Milling Machine. Also Herbert 2D or 2S Capstan 
Lathe with air chuck, and a 6” Power Hacksaw. 
3 h.p. Polishing Spindl 

be in good condition. . 
Ltd., 95-99 Adderley Road, Birmingham, Ft . 
7927 





PLANT FOR SALE 


N2: 30 Speedmuller for sale; batch size out of 
mill, 3 cubic ft. 1950 model. Good condition 
and running order. Price £200 ex works. Apply 
Kay & Co. (Engineers) Ltd., Blackhorse Street, 
Bolton. Lancs. [7945 


SCRAP METAL (SALE & WANTED) 


B. a. PERRY & Coe: L™. 


Exchange Buildings, Birmingham, 2, 
for Phosphor Bronze Swarf and Scrap 
and all Non-Ferrous Metals. 
Tel.: Midland 5986-7. [0013 





“NIMONIC” Grindings, Turnings and Scrap 
required. ‘lop prices paid. 
ITCHAM ‘ ‘MELTERS L??: 


REDHOUSE ROAD, 
CROYDON, SURREY. 
Tel.: Thornton Heath 6101-3 [0007 





NICKEL and High Nickel Content Scxp 
wanted. ‘“‘Nimonics’’, “‘Inconel’’, “Monel’’, 
etc. Offer for best prices to Nicholson & : 

Ltd., Princess St., Sheffield, 4. Phone 27491. {0011 


TIME RECORDERS 


FAcTorY Time Recorders. Rental Service. 
Phone Hop. 2239. Time Recorder Supply 
and Maintenance Co. Ltd., 157-159 Borough 
High Street, S.E.1. [0014 





BOOKS 


GAS Welding and Cutting: A Practical Guide 
to the Best mat al By C. G. Bainbridge, 
M.1I.Mech.E., M.Ins A comprehensive text- 
book providing practical information on almost 
the whole range of available ie welding and 
cutting equipment, methods and processes. In- 
valuable to the practical welder as well as to 
those responsible for gas welding and cutting 
operations involved in the fabrication and repair 
of industrial equipment. Price 15s. a. a 
16s. From all booksellers or from Bab. 
lishing Dept., Dorset House, p eam Re Street, 
London, S.E.1. 


MATERIAL Handling m Works Stores. 2nd 
Edition. By L. J. Huefkens. Shows how 
the use of fork-lift trucks ana pallets in industrial 
stores can increase production, utilize floor space 
more effectively, help control of movement and 
reduce costs. Includes a description of a system 
actuaily operated in a modern factory. 18s. Od. 
net {rom all booksellers. By post 19s. Od. from 
The Publishing Dept., Dorset House, Stamford 
Street, London, S.E.1. 


OXYGEN Cutting: A Comprehensive Study of 
Modern Practice in Manual and Machige 
Cutting. By E. Seymour Semper, M.I.Mech.E., 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping material, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with mulhiple heads and also the actual methods 
of operation. Price 10s. 6d. net. By post Ils. 4d. 
From all booksellers or from The Publishing 
tM Dorset House, Stamford Street, London, 


PRODUCTION Engineering: Practical Methods 
of Production Planning and Control. By 
. S. Murphy, A.LI.A. This practical book 
deals with factory organization, cach separate 
item or function being discussed in the order in 
which it arises in practice. The book provides 
experienced production engineers with an oppor- 
tunity to compare different methods. Price 
12s. 6d. net. By post 13s. Sd. From all booksellers, 
or from The Publishing Dept., Dorset House, 
Stamford Street, London, S.£.1. 


METALS and Alloys. Fifth Edition. This 
book < i approx ly 4,600 com- 
positions of non-ferrous alloy. lt is mainly a 
list of alloys having definite names, including 
proprietary alloys, and it is indispensable to users 
of non-ferrous metals ana alloys in any industry. 
1Ss. net from all booksellers. By post 16s. from 
lliffle & Sons Ltd., Dorset House, Stamford 
Street, London, S.E.1. 


] NDUSTRIAL Brazing. By H. R. Brooker 
- and E. V. Beatson, B.Sc.(Eng.), A.M.1.E.E. 
The first full-length study of this subject. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist- 
ance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steels, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from 
booksellers. By post 36s. 6d. from The Publishing 
Dept., Dorset House, Stamford Street, London, 
S.E.4. 
RESISTANCE Welding in Mass Production. 
By A. J. Hipperson, B.Sc.(Eng.), A.M.Inst.W., 
and T. Watson, M.Inst.W. The ground covered 
by this book ranges from the first principles 
of each process to its scientific application in 
mass production. Particular reference is made to 
design and production requirements. 21s. net 
from all peshetions, 22s. 1d. by post from The 
Publishing Dept., Dorset House, Stamford Street, 
London, S.E.1. 


ANDBOOK of Industrial Electroplating. 

Second Edition. By E A. Ollard, A.R.C.S., 
F.R.LC., F.L.M., and E. B. Smith. Facts, figures 
and formulae for all who design, erect, maintain or 
operate electrode —- plant, and for laboratory 
workers who deal with plating solutions. Includes 
sections on water and drainage, purification of 
solutions, safety precautions and ventilation in 
plating shops, and the special problems of costing 
im such shops. 35s. ne: from all booksellers 
By post 36s. Sd. from Iliffe & Sons Ltd., Dorset 
House, Stamford Street, London, S.E.1. 
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Achenbach Sohne G.m.b.H. 
Alexander —_ a? Ltd. 
Alkan Ltd., 
Allan & Co. NGlenpark) Ltd., John 
Alloy Pressure Die Products Ltd. 
Alma Aluminium 
Aluminium Bronze Co. Ltd. 


A.M.T. . ~ eed Ltd. - 
Ancorite Ltd. _— 
Anglo-Swiss Alum. “Co. Ltd. — 
Ashby, Morris, Ltd. . 


Ashton Ltd., N. C. 
Associated Lead Manufacturers 
Asscciated Pressings Ltd. 
Association of Light Alloy ‘Refiners 

and Smelters Ltd. Inside front cover 
Aston Chain & Hook Co. Ltd. 
Aston Tubes (Non-Ferrous) Ltd. 
Atias Metals & Alloys Co. Ltd. 
Austin & Sons (London) Ltd., E. 
Auxiliary Rolling Machinery Ltd. 

Inside front cover 


Ltd 
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Baird & Tatlock (London) Ltd. 
Baldwin Instrument Co. Ltd. 
Barnett Ltd., H. 

Batchelor Robinson & Co. Ltd. 

Birkett, Billington & Newton Ltd. 

Birlec-Efco _— Ltd. 

Birlec Ltd. 

Birmetals Ltd. 

Birmingham Aluminium Casting (1903) 
Co. Ltd., The 

Birmingham Battery & Metal Co. Ltd., 
The 


B.K.L. Alloys Ltd. 

Black & Decker Ltd. 

Blackwells Metallurgical Works Ltd. 

Bliss (England) Ltd., Ww. 

Biundeil & Crompton Ltd. 

Boliden Gruvaktiebolag ‘ 

Bolton & Sons Ltd., Thomas 

Bond, Charles H. 

Booth & Co. Ltd., J. . 

Brayshaw Furnaces Ltd. 

Bridge Foundry Co. Ltd., The 

Brightside Plating Co. Ltd. 

British Aluminium Co. Ltd., The 

British Electrical Development 
Association ‘ 

British Foundry Units . 

British Furnaces Ltd. 

British Industrial Ingot Metals Ltd. 

Brock Metal Co. Ltd., The 14 

Bronx Engineering Co. Ltd., The 

Brookes (Oldbury) Ltd. : 

Brookes & Co. (Metals) Ltd., ¥. 5. 

Brookside Metal Co. Ltd. 

Brown Corporation camel Ltd., David 

Buhler Bros ’ 


Calorizing Corporation of Great Britain 
ad. ; ; 
Camelinat & Co. Ltd., E. 


Canning & Co. Ltd., W. 
Carborundum Co. Ltd 
Case & Co. Ltd., Alfred 
Cauterson-Smith Ltd., R. M. 
Chalmers & Co. Ltd., E. 
Chemical Construction (G.B.) Ltd. 
City Casting & Metal Co. Ltd. 
Clifford Lt s pane 
Cohen & Co. Ltd., 
Cohen, Sons & _— Ltd., George 
Coley & Son (Hounslow) Ltd., — 3 

Inside back cover 
a 7 Seameaee Smelting & Refining Co. 


Inside front cover 
- 14 


Consolidated Zine Corporation (Sales) 


Coulthard & Co. Ltd., William 
Cramic Aircraft Components Ltd. 


Cronite Foundry Co. Ltd. 
Cruickshank Ltd., R. 

Dale Ltd., John .. - 
Davidson, F., & Co. . 
Delta Metal Co. Ltd., The 


Deutsch & Brenner itd. 


Dohm Ltd 
Doncaster & Sons Ltd.. Daniel 
Earle, Bourne & Co. Ltd. 


Easdale & Co. Ltd., R. M. 


INDEX TO ADVERTISEMENTS 


Page 


Page 

Eclipse Foundry Engineering Co. 

(Dudley) Ltd. .. ee a 
Electric Resistance Furnace Co. Ltd. - 
Electro-Chemical Engineering Co. Ltd. 9 
ere Levy & Co. Ltd. 

E.M.B. Co. Ltd. 
Engelhard Industries Ltd. A 
Engers Ltd., M. C. 14 
Enthoven & Sons Ltd., H. : 
Entores Ltd. 
E.N.V. Engineering Co. Ltd. 
Ex-Trans-im. Ltd. 
Eyre Smelting Co. Ltd., The 

F. & M. Supplies Ltd. 

Farmer Norton & Co. Ltd., Sir r James 
Fescol Ltd. 
Fine Tubes Ltd. 
Firma-Chrome Plating Co. Ltd., The... 
Foundry Flux Ltd 
Foundry Services Ltd. 
Franklin Furnace Co. Ltd. 
Frost & Sons (Moxley) Ltd. - 
Frost Ltd., N. T 16 


Fry s Diecastings ‘Ltd. 
Fry, Wm. 


Garnham & Sons Ltd., 
Gas Council, The 
General Refractories Ltd. 
Gibbins & Bodenham Ltd. 
Gibbons Brothers Ltd. 

Gibbons (Dudley) Ltd. 

Gills Pressure Diecastings Lta. 
Grauer & Weil Ltd. 

Great Bridge Foundry Co. Ltd. 
G.W.B. Furnaces Ltd 


Hadfields Ltd. 
Hampton Works (Stampings) Ltd. 
Hall Foundries Ltd. 
Hall Street Metal Rolling Co. Ltd. 
Harris (Birmingham) Ltd., F. W. 
Harris Piating Works Ltd. 
Head Wrightson Machine Co. Ltd. 
Heneage Metals Ltd. 
Hilger & Watts Ltd. 
Hockley Chemical Co. Ltd. 
Holroyd & Co. Ltd., John 
Hudson & Edmonds 


Iifar Aluminium Co. Ltd. 
Imperial Chemical Industries Ltd. 
Industrial Research Laboratories 
International Alloys Ltd. 
International Refining Co. Ltd 
Ireland (Wolverhampton) Ltd., John 


Jackson & Son Ltd., 
Johnson & Co. 
George 
Semen & Sons Smelting Co. Ltd. 
Inside back cover 
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J. B. 


E. W. 
(Birmingham) Ltd., 


Jones & Co. Ltd., R. 
Jones & Rooke (1948) Ltd. 
Jones Ltd., George 
Joseph & Sons Ltd., M. 


Laidlaw Drew & Co. Ltd. 
Lazarus Ltd., Leopold 
Lead Development Association 
Lead Wool Co. Ltd., The 
Lees Hall & Sons Ltd 
Levick Ltd., John 
Levy & Co. (Patterns) Ltd., 
Lindemann Maschinenfabrik ‘aia b.H. 
Loewy Eng. Co. Ltd., The . 


McKechnie Bros. Ltd. Outside ii cover 
Magnesium Elektron Ltd. _- 
Manganese Bronze & Brass Co. Ltd. - 
Marshall-Richards Machine Co. Ltd. 13 
Metal Alloys (South Wales) Ltd. 

Metal Castings Ltd. .. 

Metallisation Ltd. 

Metal Scrap & By-Products Ltd. 

Metallurgical (Essex) Ltd. : 

Metals & Methods Ltd. 

Midland Metallics Ltd. 

Midland Monolithic Furnace amine 

Co. Ltd. ; 12 

Milner Metals Ltd., A. E. 

Mint, Birmingham, Ltd., The 
Stoves Ltd. 

The . 


10 


Mitcham Smelters Ltd. 
Modern Furnaces & 
Mond Nickel Co. Ltd., 
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Monometer Manufacturing Co. Ltd. 
Morris Ltd., B. O. a 55 ni 
—_ & Son (Birmingham) Lud., 
. eer 
Mould Bros. (Camp Hill Ltd. 
Murcott, J. V., 
National ae Fuel Efficiency 
Service .. 


New Metals & Chemicals Ltd. 

Newton Collins Ltd. , 

Nickel Anodes & Non - Ferreous 
Castings Ltd. ; 


Oakey & Sons i. John 
Ormerod Ltd., 


Park & Paterson ath 

aia Machinery Sales 
t 

Perry & Co. Ltd., B. J. 
Philipp & Lion .. 
Platt Metals Ltd. 
Pontifex & Sons Ltd., H. 
Powder Metallurgy Ltd. 
Priestman Ltd., T. J. 


Rapid Magnetic Ltd. 
Rhondda Metal Co. Ltd. 
Richardson & Son Ltd., R. J. 
Righton & Co. Ltd., Henry 
Robertson & Co. Ltd., W. H. A 
Robinson & Co. (Greenwich) 
ne 


Cc - 
Rollet & Co. Ltd., H. 
Rollsan Engineering Co. Ltd. 
Roper & Co. Ltd., E. A. 
Rothschild, N. M., & Scns 
Royce Electric Furnace Co. 


(Westminster) 


Ltd., 


Ltd. 


Schioemann Aktiengesellscha aft 
Scott, A. C., & Co. Ltd. 
Senier & Co. Ltd., 1. W 
Shardal Castings Ltd. 
Shefheld Smelting Co 
Shell-Mex & B.P. Gases 
Sheppard & Sons Lid. 
Silvercrown Ltd. 
Simpson (Assayer) Ltd., 
Sklenar Furnaces Ltd. 
Smith & Co., Fredk. 
Smith & Sons (Cler’ enwell) 
Somers Ltd., Walter 
Standard Telephones & Cables 
Stedall & Co. Ltd. 

Steele & Cowlishaw Ltd. 

Stein & Atkinson Ltd. 

Stein & Co. Ltd., John G. 
Strebor Diecasting Co. Ltd. 
Stuart (London) Ltd., Robert 
Sunbeam Anti-Corrosives Ltd. 
Sundwiger Eisenhutte (Grah & Co.) 
Svenska Aluminium Kompanict AB 
Svenska Metallverken AB 


Technical Platings Ltd 
‘Yeisen Furnaces Ltd. 
Telegraph Construction & Maintenance 
Co. Ltd. 


Ltd. 
Ltd. 


Gordon 


Ltd., j 
Ltd. 


Thermal Syndicate Ltd. 

Threadgill Electro Deposits Ltd. 
Titanium Metal & Alloys Ltd. 
Tranter Ltd., Geo. E. . 
Tungum Co. Ltd., The 


Union Carbide Ltd. 


Verichrome Plating Co. Ltd. 
Vickers-Armstrongs Engineers. Ltd. 
Vincent Eng. Co. Ltd. . . 


Wedge Ltd., B. E. 
Western Diecastings Ltd. 
West Yorkshire Foundries Ltd. 
Westinghouse Brake & Signal Co. Ltd. 


Outside back cover 


Wilkes Chemical Co. Ltd., Henry 
Williams Brothers & Piggott Ltd. . 
Wolverhampton Diecasting Co. Ltd., 

The oy ee oe +3 ; 
Wolverhampton Metal Co. Ltd. . 
Wolverhampton Trading & Scrap Co. 


Ltd. me ‘ae ‘ 
Wright, Bindley & Gell Ltd. 


Yorkshire Engineering sta” Ltd. 
Young Ltd., T. W. 
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R. J. COLEY & SON (Hounslow) LTD 


MILL FARM WORKS, HANWORTH RD., HOUNSLOW Tel. Hounslow 6136, 2266/7 
































R. J. COLEY & SON R. J. COLEY & SON R. J. COLEY & SON 


(NORTHERN) LTO (BRISTOL) LTD (SWINDON) LTD 

King Street, Dukinfield Deep Pit Road, 112 Oxford Road, 
Tel.: Ashton-U-Lyne 3664 St. George, Bristol, 5 Stratton St. Margaret, Swindon 
Stoneygate, Preston Tel: Preston 57621/2 Tel.: Bristol 56307 Tel.: Stratton St. Margaret 2164 



































H. A. FOSTER 


(CHERTSEY) LTD 


COLEY UTILITIES LTD Mead Lane, Chertsey 
Tel.: Chertsey 2196 





North Drive, Hounslow 
Tel.: Hounslow 9720 











**Members of the National Association of Non-Ferrous Scrap 
Metal Merchants."" 


METAL MERCHANTS 














We are buyers of 


Copper, Brass cadmium 
and Aluminium | scrap 

in 

Sheets, Tubes, 


s 
Rods and Wire |. 
ee Peete a hte id i ie tel ie ee 


JOHNSON & SONS’ 
SMELTING WORKS LTD. 


(Late John Johnson 1743) 
OE ed tal al hel hel dn) tp Lae te th hte hel il il ee ee el 


CREEK WORKS, BRIMSDOWN, 
ENFIELD MIDDX 


Telephone: HOWard 1677 
Telegrams: Cauterism, Enfie'd 
and ot 





wPur, 


DELIVERIES FROM STOCK 


Perurarwrsre* 


VINVIRFLF 


104 Spencer Street, Birmingham 18 


| T W Y 0 U hi G L D peers Pine: 2 
& ® 3 sl 


105 GOSWELL ROAD, E.C.1 | -- +r allemaal 
Phone: Clerkenwell 2241/2 Grams: Wuzog, Barb. ee ae in 
Smeiters and Metallurgists 
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WESTINGHOUSE 


PLATING 
RECTIFIERS 


NOW INCORPORATE 


Germanium and Silicon types 


as well as the well-known proven 


range of Selenium types 


REDUCED 


Floor space Price Current consumption 


WIDE RANGE OF STANDARD TYPES IN STOCK 





B : 
WESTINGHOUSE BRAKE AND SIGNAL CO., LTD. 


82 York Way, King’s Cross, London, N.I 
Tel: TERminus 6432 





